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A

ntibiotic resistance genes are
currently a hot topic of
debate in the fields of
poultry production and food safety.
What exactly are antibiotic
resistance genes? Unfortunately,
many people have the wrong
perception of just what these genes
are. Common misperceptions
include the view that they are free
living entities that are causing havoc
wherever they go; or that they are
part of the chicken’s genetic
material or genome which renders
the poultry meat or eggs that come
from that chicken dangerous to the
consumer who eats them. Both of
these are totally wrong!
Antibiotic resistance genes are
those genes in bacteria that protect
the bacterium from the effects of
an antibiotic or group of antibiotics
and are part of that bacterium’s
genome. The consequence of this
means that if that antibiotic
resistance gene is present in the
genome of a specific disease or
food poisoning bacterium and the
chickens or people are treated with
an antibiotic covered by that gene,
then that antibiotic will not work
and disease or food poisoning will
occur.
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Another feature is that often the
other bacteria that are present, but
do not possess this gene, are killed
off by the antibiotic, thereby leaving
the antibiotic resistant containing
gene bacterium with a microenvironment that favours its growth
and multiplication to levels which
dominate the microbial flora. Thus,
the phenomenon of antibiotic
resistance is based in the bacteria
that are in the bird’s digestive tract
or environment that our birds
inhabit. This explains why an
antibiotic resistant bacterium can be
associated with a particular breeder
farm, hatchery or broiler farm.
The current concerns with
antibiotic resistance are associated
with certain serotypes of salmonella
and campylobacter and both of
these are associated with human
food poisoning. Needless to say,
antibiotic resistant bacteria are a
real issue for the afflicted humans
and for the supplier of the
contaminated food. These genes did
not appear 50 years ago with the
arrival of antibiotics – they arose
millions of years ago for some other
unknown function and then just
happened to have a protective role
against antibiotics.
n
Keeping a close eye on nutrition!
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An executive summary of key international issues

North Carolina

Florence kills 3.4 million chickens and turkeys
North Carolina's poultry farmers recently lost at least 3.4 million chickens and turkeys as a
result of the impact from Hurricane Florence. The hurricane inundated wide swaths of the
Carolinas and also left more than 30 people dead in its wake. One of the state's major poultry
producers estimated their loss to be about 1.7 million chickens. In addition, widespread power
failures and roads that were damaged or flooded made it difficult to get feed to livestock
operations and to bring in fuel to run backup generators. These losses exceeded those
incurred during a similar episode a few years earlier, which must surely beg some questions,
especially regarding the availability of farm fuel stocks.

Wales

Poultry farm explosion threatens the environment
Countryside campaigners have warned that the explosion in the number of poultry farms that
has recently hit Wales is threatening the rural environment and they have urged ministers to
come up with a long term strategy for the industry. In Powys alone, 99 applications for new
poultry sheds have been made since 2011, involving three million birds, with only one being
refused. One explanation is that applications for poultry sheds is partly driven by Brexit, with
farmers diversifying in case it becomes harder to export lamb and beef. Demand for eggs is
also said to be high and banks quick to agree loans for new free-range operations now that
supermarkets have pledged to phase out the use of eggs from caged hens by 2025.

South Africa
Trump about to be trumped?

The South African Poultry Association (SAPA) wants its government to review the quota of
US poultry meat imported into South Africa. SAPA argues that US tariffs imposed on South
African steel and aluminium exports have affected the benefits that South Africa enjoyed
under the preferential trade deal. These included the US being allowed to export 65,000
tons of frozen bone-in chicken portions free of anti-dumping duty into South Africa. South
Africa loses approximately 1,000 direct and indirect jobs for every 10,000 tonnes of
imported poultry. SAPA claims that if the quota is suspended, the industry can meet the
quota via local supply, and thereby create jobs and grow the economy.
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Patented seaweed
technology helps
immunity and production
M

odern broiler production
has dramatically changed in
recent years driven by an
increasing consumer demand.
Broilers face several challenges
throughout their production cycle
and their immune requirements vary
depending on the physiological
status and external influencing
factors.
by María García Suárez,
Feed Product Specialist,
Olmix Group.
www.olmix.com

Among these external factors,
environmental stressors, such as
temperature or stocking density,
management practices, for instance
vaccination programs, feed stress,
such as transitions or presence of
toxins (mycotoxins), can greatly
impact the animal’s immune and
technical performance. This situation
is aggravated if the birds already
present a low immune function.
The use of antibiotics has played a
major role in improving broiler
health and productivity over the last
decade. The efficacy of in-feed
prophylactic antibiotics in increasing
animal growth rate and reducing
mortality from clinical diseases is
well documented.
However, it has been shown that
the use of antibiotics in foodproducing animals contributes to a

reservoir of drug-resistant bacteria
capable of transferring antimicrobial
resistance (AMR) to pathogenic
bacteria in both animals and humans.
As a result, many countries
worldwide have banned, or are
implementing new regulations
towards a ban, the inclusion of
antibiotics in broiler diets as a
routine means of growth promotion.
An increasing number of countries
are also implementing ‘antibiotic
free ever’ production, trying to also
eliminate the therapeutic use of
antibiotics.
This trend has resulted in an
intensive research effort to identify
alternative bioactive compounds
that are able to promote animal
health and performance.
Most of the options available on
the market rely on different
mechanisms targeting the same goal:
preventing any alteration in the
intestinal bacterial composition
(dysbiosis), thus maintaining a
balanced microbiota in the gut.
The modulation of the animal’s
immune function is another strategy
leading to a higher degree of
resilience against external aggressors
such as infectious agents.
The goal is to enable animals to
better cope with daily challenges.
Recent research has pointed out the
potential of in-feed marine
macroalgal polysaccharides as a
reliable solution to strengthen
animal defences.
Marine macroalgal polysaccharides
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Besides digestive functions, the
immune function is one of the most
important activities carried out in
the intestinal mucosa.
While playing a barrier role
towards microbes and toxins, the gut
mucosa hosts high counts of
immune cells which determine local
immune responses.

Fig. 3. Production of gut integrity and permeability components. Degree
of stimulation compared to control (Intestinal cell model, IBD, 2017).
n MSPBARRIER >1 hour
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It is important to consider that
approximately 70% of the total
number of immune cells is located in
the intestinal tract (gut associated
lymphoid tissue, GALT).
The gut mucosa is considered a
dynamic physical barrier that
prevents pathogen colonisation.
The main components that
determine gut integrity and
permeability are the mucus layer,
which is mainly composed of
glycoproteins known as mucins,
secreted by the goblet cells; and the
tight junctions which are protein
complexes that seal the paracellular
pathway between two adjacent
epithelial cells. Therefore,
Continued on page 9

Intestinal barrier function
and immune system
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are a powerful tool to accomplish
performance potential in modern
production systems, as well as a
good alternative candidate to infeed antibiotics in animal husbandry.

mRNA relative expression

mRNA relative expression

Fig. 2. Production of immune mediators. Degree of stimulation compared
to control (Intestinal cell model, Berri et al, 2016; 2017).

Fig. 1. Structure and biological
activity of Olmix MSP.
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Continued from page 7
supporting the barrier function and
enhancing local immune responses
in the gastrointestinal tract will have
a positive impact on the systemic
immune status of the animals and
overall performance.
Macroalgal extract
speciﬁcities and Olmix
Group technology
The cell wall of marine macroalgae
is mainly composed of water
soluble sulphated polysaccharides
which present a complex structure.
The molecular weight and several
structural specificities, the
branched conformation, the
presence of different types of
sugars and more particularly rare
ones (xylose and rhamnose) and the
presence of functional sulphated
groups contribute to the unique
biological activities of algal
polysaccharides. Among others,
modulation of the immune
responses and reinforcement of the
intestinal barrier function.
Sulphated polysaccharides are
characteristic of macroalgae (they
are not found in terrestrial plants,
nor microalgae or yeast cells walls).
The aforementioned structural
traits of marine sulphated
polysaccharides present
phylogenetic analogies with
animal’s glycosaminoglycanes
(GAGs), like heparin. This fact
explains their high degree of
reactivity and specific biological
activities in animals.
Olmix Group (France) has been
involved in the development of
marine biotechnologies for more
than 20 years and has set up a full
macroalgae biorefinery process
(from collection at the seashore to

Weight
(g/day 35)

FCR
(day 35)

ADG
(g/day)

Net benefit
(€/chicken)

Control

1.903

1.68

54.0

_

Algimun

1.946

1.65

55.2

+0.03
(+0.53/m2)

Table 1. Trial results showing the improvement in performance with the
use of Algimun.

final products) focused on the
extraction and use of specific
macroalgae polysaccharides (Olmix
MSP) to support animals facing
modern production challenges.
Olmix Group’s innovative
technology and marine bioactive
ingredient extraction know-how led
to the development of an in-feed
product, Algimun, which is based on
the combination of two biologically
active macroalgal extracts:
MSPIMMUNITY, which constitutes an
innovative modulating agent that
reinforces innate and adaptive
immune responses; and MSPBARRIER,
which enhances the barrier function
of the intestinal mucosa.
The effects of a specific green algal
extract (MSPIMMUNITY) were
evaluated using the epithelial cellline IPEC-1 in order to simulate the
interaction of the extract with the
intestinal mucosa when
administered orally.
MSPIMMUNITY modulates the
immune response by interacting with
membrane receptors, specifically
toll-like receptors 4 and 2 (TLR4 and
TLR2) and this interaction leads to a
rapid activation of transcription
factors that control the gene
expression of an array of immune
response mediators (cytokines and
chemokines).
These immune mediators are
involved in several biological
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mechanisms such as recruitment and
activation of phagocytic cells
(macrophages, neutrophils and
dendritic cells); proliferation and
differentiation of B- and Tlymphocytes and effector
lymphocytes; and intercellular
communication by synthesis of
immune mediators.
Therefore, MSPIMMUNITY
participates in the modulation of the
defence activities linked to both
innate and adaptive immune
responses.
The enhancement properties of a
specific red algal extract (MSPBARRIER)
on the intestinal barrier function
were assessed in-vitro in two colonic
epithelial cell lines in physiological
and inflammatory conditions.
Enterocyte-like Caco2 cells and
mucus-secreting HT-29 MTX cells
were used for tight junction and
mucin evaluation respectively.
MSPBARRIER has shown to
upregulate the expression of
different target genes that are
essential for optimal functioning of
the tight junctions via improving the
interaction existing between the
plasma membranes of two adjacent
cells (transmembrane proteins) and
the maintenance of the tight
junction assembly (scaffolding
proteins).
In addition, MSPBARRIER has been
shown to upregulate the expression

of mucin targeted genes that have
crucial roles in the regulation of
epithelial cell differentiation
(membrane-bound), the
establishment of the mucus layer
(gel-forming) and the prevention of
pathogen colonisation.
MSPBARRIER plays a role in the
maintenance of gut mucosa integrity
which is the first line of defence
against pathogens and toxins by
rendering the tight junctions
stronger and the mucus layer more
functional.
Synergistic activity for
optimum efficacy in the
field
Algimun can be used as an in-feed
compound that is able to promote
health and performance of broilers,
especially in the starter and grower
phases, where production pressure
is at the highest point, but also to
slaughter.
Applied through feed supplementation (in a large scale trial
involving more than 400,000
standard broilers – 10 repetitions
– in France), Algimun was shown
to improve broiler performance
(+2% ADG, -2% FCR, +3% PEF),
while reducing mortality rate
(-4.5%) with a return on
investment of more than five for
the integrator (€+0.03/ broiler).
Algimun algal bioactive
compounds boost the animal’s
immune function and reinforces the
intestinal barrier function. The use of
Algimun can play an important role
within the reduction of antibiotics in
the feed.
n
References are available
from the author on request
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Producing chicken without
antibiotics: an integrated
and multi-factor approach

A

ntibiotic resistance will cause 10
million deaths per year by 2050!
However, the non-use of antibiotics is
quite challenging as it is often associated
with reduced growth and feed efficiency,
several subclinical infections, an increase in
necrotic enteritis, litter degradation and
modification of microflora (see Table 1).
by Gaëtan Rocaboy and
Véronique Abgrall,
Poultry and Marketing
Department, CCPA Group.
grocaboy@groupe-ccpa.com

With
(n=51)

P
value

Survival (%)

98.4

98.6

0.49

Slaughter age (days)

38.5

38.1

0.17

Weight at
slaughter (kg)

2.38

2.43

<0.01

ADG (g/d)

61.5

63.5

<0.001

Plant extract benefits

Feed conversion (g/g)

1.84

1.78

<0.01

Clinical necrotic
enteritis (% batch)

27.45

0

<0.001

Subclinical enteritis
(% batch)

49.02

0

<0.001

The CCPA Group tested the effects of a
combination of plant extracts: Curcuma
longa and Scutellaria baicalensis, against
caecal inflammation induced by Salmonella
enteritidis (S. enteritidis) infection in
chickens. These effects were compared with
oxytetracycline supplementation (OTC).
Some 72 newly hatched ISA Brown males
of the egg laying chicken line were divided
into three groups.
For the trial duration, the first group
received a control diet, the second group
received the control diet supplemented
with oxytetracycline, and the third group
received the control feed supplemented
with liposoluble phenolic acid extract from
Curcuma and hydrosoluble extract from
Scutellaria.
On the seventh day, half of the chickens
within each group were infected with S.
enteritidis. On the fourth day and on the
14th day post-infection, six chickens from
each group were sacrificed (see Fig. 3).
Samples from the spleen, liver and caecum
were collected to enumerate S. enteritidis.
Continued on page 13

Table 1. Impact of an antibiotic-free diet
on poultry performance (Gaucher 2015,
Poult Sci. 2015 Aug;94(8):1791-801).

These consequences are due to an
increased competition for nutrients
between the microbiota and the animal, a
production of specific metabolites
depressing growth via microflora and
reduced nutrient absorption through the
intestinal wall.
Therefore, to totally suppress antibiotics in
poultry farms a full program combining
prevention and biosafety measures needs to
be implemented.
Prevention implies reducing mainly vertical
pathogen transmission. To achieve this goal,
several methods can be considered:
vaccination and auto-vaccination (E. coli,
coccidiosis, etc), hygiene of buildings and
equipment, ventilation, homeopathy,
aromatherapy, water quality and, of course,
adjusting animal feed.
Indeed, this is crucial to control the diet

and fine-tune nutrient levels for energy and
proteins, so as not to lose too much
performance while reducing risk.
For example, in the small intestine,
populations of enterococci and coliforms
are significantly decreased with fibrous diets
(see Figs. 1 and 2).
In the caeca, we can also observe an
increase of bifidobacteria and a decrease of
the enterococci with fibre-rich diets, mainly
with the SBP (beet pulp) diet.
These results show that the quality of the
fibres in feed influences the profile of the
microflora in the digestive tract, with
positive effects: a decrease of potential

SBP

OH

2

-2
-4
-6
-8

SBP

OH

0
Enterococcus

Coliforms

0

C

-2
-4
-6
-8
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Bifidobacterium

C

Fig. 2. Evaluation of fibre-rich diets (SBP = beet pulp, OH = oat
husks) on bifidobacteria and enterococci populations in the
caeca (Bébin et al., 2017).

2

10

C

SBP

OH

0

8

Enterococcus

Fig. 1. Evaluation of fibre-rich diets (SBP = beet pulp, OH = oat
husks) on coliform and enterococci populations in the small
intestine (Bébin et al., 2017).

2

pathogen bacteria like enterococci and
coliforms and an increase of beneficial
bacteria like bifidobacteria.
In addition, it means using selections of
flora and inflammation management
ingredients, which have been proven to offer
health benefits.

Without
(n=51)

6
4
2

-4
-8
-12
-16

0
C

SBP

OH

-20

11

Day 1

D7

D 11

20th

D21

Non-infected (n=12)

Control (n=24)

Start

Infected S. enteritidis (n=12)

Grower

Finisher

Withdrawal

Non-infected (n=12)

Oxytetracycline (n=24)

Infected S. enteritidis (n=12)

Curcuma + Scutellaria (n=24)

Microflora

Non-infected (n=12)
Infected S. enteritidis (n=12)

ProActiv’ Complex/
Poultry

ProActiv’ Poultry

Inflammation Axion Feed Stim
Nutrition

S. enteritidis
infection

Day 4
postinfection

Axion Feed Stim

Formulation, protein, fibre, fat, Ca, P, Na, Cl, enzymes

Day 14
postinfection

Fig. 5. The CCPA Group’s Poultry nutritional program adapted to
demedication strategies.

Fig. 3. Trial protocol.
Continued from page 11
Expression of cytokines and acute phase
genes was studied in the caecum.
Our results show that the association of
curcuma and scutellaria extracts decreased,
at gene expression level, gut inflammation
induced by S. enteritidis (P<0.05). This
decrease was almost to the extent of the
antibiotic.
Salmonella counts on the fourth day and
14th day post-infection showed a decrease
in caecum, liver and spleen with the plant
extract supplementation (significant at day
14 post-infection).
Supplementation with the antibiotic
eradicated salmonella in the caecum, while
significantly decreasing it in the spleen and
liver at both days post infection.
The supplementation of chicken feed with

extracts from curcuma and scutelleria thus
decreased inflammation in the chicken
caecum induced by S. enteritidis infection,
and also reduced S. enteritidis translocation
in the liver and spleen (see Fig. 4).
The use of this plant association –
integrated in the poultry additive premix
Axion Feed Stim – is promising for poultry
production to maintain intestinal health by
using alternative non-antibiotic products.
The CCPA Group has thus implemented a
specific nutritional programme which
combines selected probiotics, prebiotics and
organic acids as well as formulation
expertise (support, raw materials knowledge,
enzyme screening).
For this approach, several feed additive
premixes (ProActiv’ Poultry and Axion Feed
Stim) include specific plant extracts and

Day 14 post-infection

PE

Control OTC

*
**
*
***
*
**
**
*
**

*
**
*
***
*
**
**
*
**

*
**
***
*
**
*
*

***

-2 to 2
2 to 5
5 to 10
10 to 25
25 to 35
>35

*

*

spices for successful microflora management
and inflammation control (see Fig. 5),
throughout the poultry life cycle. This
programme is of course to be adapted
according to the context and production
area.
The CCPA Group set up conclusive field
results of demedication in different
contexts, in European countries and outside
Europe.
In a field trial conducted in 2018 in an
experimental station in Latin America with
Ross 308 chickens, the CCPA Group's specific
nutritional approach – with the use of the
additive premix ProActiv’ Poultry – achieved
an effective alternative to antibiotic growth
promoters, with superior results: +4% live
weight/chicken, +1.1% feed conversion rate,
n
and -0.84% mortality (see Fig. 6).

Day 14 post-infection salmonella counts in infected chickens

Fold change
vs not infected

PE

Salmonella counts (log10CFU/g)

Day 4 post-infection
Control OTC

AH221
IGR1
SAA
IL8
IL1
IL17
IL22
IFNg
iNOS

34th-36th

P-value in comparison
to control group

8

n Control n OTC n Plant extract

c

6

b

**

**
b

b

4
ab

a

a

2

a
a

0
Caecum

Liver

Spleen

Fig. 4. Plant extracts allowed a reduction in gut inflammation gene expression and S. enteritidis count in organs (Trial results, CCPA
Group, 2018).
Fig. 6. Comparison of results for performance and animal health (Trial results, CCPA Group, 2018).
Calculated live weight/chicken

6.6
1.696

2.62
2.58
2.54

2.572

1.65

1.677

1.60
1.55

2.50
ProActiv’
Poultry

6.67

3.3

6.4
6.2
6.0
5.8

5.835

5.6
Virginiamycin

ProActiv’
Poultry
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3.256

3.2
3.2
3.1

3.133

3.1

5.4

1.50
Virginiamycin

Mortality

1.70

Profit ($)

2.675

2.66

3.3

6.8

1.75

FCR

Liveweight (kg)

2.70

Profit margin on feed
cost/chicken MEP ($)

Mortality

Feed conversion ratio

Virginiamycin

ProActiv’
Poultry

Virginiamycin

ProActiv’
Poultry
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Cleanliness – the key to
profitable livestock
farming

E

very farm, whether large or small,
needs to maintain animal health in
order to run a profitable business.
Keeping the various areas of the farm
sanitary is a means to achieving this
biosecurity goal.
by Scott Campbell,
Global Product Manager,
Hydro Systems, Ohio, USA.
www.hydrosystemsco.com

Foaming, spraying, dispensing and injecting
equipment allows for easy, effective and
affordable cleaning if the right units are
installed and maintained properly.
The impact of unhealthy animals
Globally, approximately 116 million metric
tons of swine and 120 million metric tons of
chicken meat are produced each year. This
equates to 2 billion pigs and 50 billion
chickens being slaughtered each year in
order to feed the global population.
However, these protein sources can be hit
with disease, and unsanitary conditions can
be to blame for the spread of disease
throughout the farm.
Diseases like avian influenza and mastitis,
which reduces milk production in female
pigs, negatively impact a farm’s profitability
and reputation. In fact, the avian flu cost the
US $3.3 million in 2015, including costs to
businesses that support farms, to egg and
poultry wholesalers and to food service
firms. Considering that a large barn can
easily hold 20,000 broiler chickens or 1,500
pigs, if disease strikes, this would have a
detrimental impact on the farm’s profits.
If disease occurs on a greater scale, as has
happened in the past with Bovine
spongiform encephalopathy (BSE or mad
cow disease), profits could plummet across
the nation. According to the International
Trade Commission, US ranchers and
processors lost almost $11 billion in revenue
between 2004 and 2007 after major
importers barred US beef following the
discovery of mad cow disease in the US in
late 2003.
According to the World Health

Organization (WHO), crowded and
unsanitary farm conditions, in addition to
other factors like the overuse of antibiotics
and toxins in feed diets, led to global health
risks for animals and humans, like
E. coli, campylobacter and salmonella.
Supporting animal health
As the transition away from antibiotic use
for growth purposes takes root, farms are
focusing on other key tasks like water
treatment and elevated biosecurity
practices.
Animals need clean, hygienic water, but
some water conditions are less than ideal
since the origination points are either ponds
or wells. In addition, the increasing use of
probiotics with animals as a replacement to
antibiotics to improve gut health, there is a
tendency for more build up in the water
lines.
As a result, these lines need to be cleaned
more often, usually between flocks and
teams of hogs. Dispensers can help de-scale
water lines and kill algae by diluting
chemicals to the lean proportions necessary
to care for the water lines. This equipment
can also deliver medication, vitamins,
electrolytes, probiotics, organic acids and
vaccines to animals through drinking water
systems.
To further protect the health of animals,
and the people who eat animal products,
farms must prioritise cleanliness. This
includes tending to trucks entering and
leaving the farm, which can track in harmful
bacteria. These units can also dilute
concentrated cleaning products with water,
and use compressed air to generate a thick,
rich, clinging foam. Foam cleaning, whether
inside the barn or for trucks outside,
increases chemical contact time, providing a
deeper clean and a reduced chance of
biosecurity risks.
Additional benefits of dispensers
In addition to maintaining animal health, the
right foamers, sprayers, dispensers and
injectors will support cost and environmental savings. Accurate dosing at the
proper dilution reduces chemical and water
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waste, thereby improving sustainability on
the farm. Enhanced productivity and labour
savings can also be expected when the right
equipment is installed. Healthier animals
means fewer treatments. Fewer treatments
and a reduced need to cull lame animals
allows employees to be more productive
and keeps labour costs in line. Plus, a reliable
dispenser will require minimal maintenance,
which further improves productivity.
Finally, dispensers and injectors support
better overall sanitation. Keeping a barn free
of biosecurity hazards is imperative. From
treating water lines to filling pump sprayers
to spraying down tyres and equipment,
dispensers can keep even the biggest farms
clean.
Choosing your equipment
To reap the benefits of dispensers and
injectors, make sure to find the right one for
your farm. Consider the following:
l Water pressure and flow rate:
Water flow and pressure can fluctuate and
even vary across different areas of the farm.
It is important to find a dispensing system
that uses pressure-regulation technology to
eliminate dilution variance and keep the
system from ‘leaning out’ or over-diluting.
l Desired injection ratio or percentage:
Farmers will have to dilute chemicals,
medications, vitamins, etc at various ratios.
Look for dispensers that can manage these
changing needs.
l Simple installation and maintenance:
The easier a system is to install and
maintain, the quicker it will be ready to use
and repair if issues arise.
Disease on the farm can wreak economic
havoc through animal deaths, illness
treatment and productivity loss. By
following the appropriate biosecurity steps,
farms can reduce the impact of disease
among their animals. Those managing farms
should look for reliable and durable
foaming, spraying, dispensing and injecting
equipment that accurately doses to support
ongoing health and safety, and improve their
processes and bottom line.
n
References are available
from the author on request
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Improving poultry health
with the hepatoprotective
effects of herbal extracts

P

hysiological aspects of the properly
functioning digestive system and the
organs directly related to it, are at the
heart of profitability in commercial poultry
production. One of the most important
organs in the body of every bird is the liver,
and the complexity of functions it fulfills
proves its unique significance.

resorption of the yolk sac is complete, at
about 6-7 day of the chick’s life, the liver
turns darker, and after another week, it turns
a cherry-brown colour characteristic of
adult birds. The liver is thick, has a shiny,
smooth surface, a homogeneous structure
and slightly sharpened edges.
Liver functions

by Albert Nakielski,
Specialist of poultry diseases
and ornamental birds,
BioPoint, Poland.
www.biopoint.eu
This organ may be particularly vulnerable
to damaging factors, which in turn can
contribute to the reduction of production
capacity of the flock and, in extreme cases,
even to mass bird deaths.

The previously mentioned exceptional
uniqueness of the liver as an organ fulfilling
many functions necessitates the division of
its roles into four basic ones: metabolic,
detoxification, storage and secretory.
The metabolic functions of the liver result
from its close connection with the

metabolism of sugars, proteins and lipids, i.e.
the basic nutrients contained in the feed. It
is in the liver that the metabolic pathways of
carbohydrates, the exchange of galactose
and fructose into glucose, and the buffering
of blood glucose levels happen.
The excess of carbohydrates delivered to
the body is transformed and stored by the
liver into glycogen.
Glycogen may be re-catalysed to glucose
in a situation of hunger or prolonged lack of
access to food.
The transformation of fats entering the
gastrointestinal tract is possible due to the
presence of the previously described bile. Its
components are responsible for the
emulsification process that takes place in
Continued on page 18

Table 1. Selected pathogens related to liver damage and liver disorders in poultry.
Aetiological factor

Bird liver structure

Viruses

Bacteria

Parasites

The liver is one of the largest internal organs
of birds. It consists of right and left lobes,
lies in the caudal region of the body cavity,
its distal end physiologically does not
protrude beyond the keel and it is visible
immediately after the removal of the
abdominal wall.
In case of broilers and turkeys, the left
lobe of the liver is divided into lateral and
medial lobes and the right lobe may have
numerous secondary lobes.
Both left and right lobes have their own
portal veins and hepatic arteries. The
gallbladder lies on the last of the above
mentioned lobes and stores bile produced in
the liver. It is filled with a greenish fluid,
consisting in particular of water, bile salts
and bile pigments. Bile is excreted at about
1ml/hour and enters the duodenum via
cystic ducts.
Some birds, like pigeons, ostriches and
parrots, do not have a gallbladder, while in
others (penguins), the organ is extremely
large. The colour and size of the liver
depend on the species and may be affected
by health or the direction of bird
production. Immediately after hatching the
liver has a light-cream colour, due to fats
and glycogen stored in it. After the

Group 1 adenoviruses
(Inclusion body hepatitis, IBH)

Salmonella spp.

Histomonas meleagridis
(Black head disease)

Pikorna-like virus
(Turkey viral hepatitis, TVH)

Escherichia coli

Trichomonas gallinae

Picornaviruses, duck Astroviruses
(Duck viral hepatitis, DVH)

Pasteurella multocida

Toxoplasma gondii

Avian polyomavirus
(APV)

Staphylococcus spp.

Cryptosporidium spp.

Herpesvirus type 1
(Pacheco disease, PsHV)

Streptococcus spp.

Sarcocystis spp.

Avian Herpesvirus
(Big liver and spleen disease,
BLS; Hepatitis-splenomegaly
syndrome, HSS)

Mycobacterium avium

Ascaridia spp.

Alphaherpesvirus
(MDV-1, Marek’s disease)

Rimerella anatipestifer

Plasmodium spp.

Avian influenza virus

Clostridium perfringens

Haemosporidia spp.

Yersinia
pseudotuberculosis

Leucocytozoon spp.

Erysipelothrix
rhusiopathiae

Atoxoplasma spp.
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Fungi*
Aspergillus
spp.
Fusarium spp.
Penicillium
spp.
Claviceps spp.

* In case of diseases caused by fungi, particular importance in damaging the liver is attributed to mycotoxins,
which are the products of metabolic transformation of these organisms.
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Continued from page 17
the lumen of the duodenum and includes
the reduction of surface tension causing the
split of fat drops into smaller ones.
Thanks to this function, the digestive
enzymes secreted to the duodenum have a
much larger contact area with the
decomposed fat components.
After being transformed into basic
nutrients, they are absorbed through the
intestinal epithelium and used in the system
for subsequent transformations.
Role of bile acids
A very important role of bile acids coming
from the gallbladder together with bile, is
their participation in the absorption of fatsoluble vitamins (A, D3, E, K) and the
transformation of B vitamins (B1, B2, B3).
The slightly acidic bile (pH 5.5-6.0 in
broilers) allows for the initial activation of
pancreatic enzymes, dissociates alkaline
content entering the duodenum, but also
takes an active part in removing metabolites
of antibiotics and heavy metal ions from the
body.
In case of transformation of proteins
entering the digestive tract of birds, the liver
does not remain a passive organ. After the
initial hydrolysis in the intestines, with the
participation of proteases and peptidases,
free amino acids are formed, entering the

I8

liver via the portal vein after absorption.
Depending on the physiological state of
the body, free amino acids can be
transported by peripheral circulation to the
structures of tissues and organs; are a
substrate for the synthesis of functional
hormones, proteins, and plasma enzymes,
blood clotting factors; or are catalyseddeaminated (in case of excess protein) to
ammonia and ketone bodies.
Birds are an uricotelic animal, which means
that nitrogen metabolites, such as ammonia,
are transformed into less toxic uric acid. The
liver also stores vitamins A, D, K and iron,
which, together with previously mentioned
elements of plasma, are used in
hematopoietic processes.
Disturbances of liver function
in birds
Changes in the structure, colour, size or
shape of the liver may be visible during the
course of many diseases: bacterial, viral,
parasitic and even fungal and metabolic.
The most important tool in the diagnosis
of liver diseases is histopathological
examination. Aafter viewing the changes
under the microscope, it is usually possible
to indicate the primary cause of liver
dysfunction or to exclude probable
damaging factors.
The most frequently recorded changes in

the microscopic picture of the liver are:
degeneration, necrosis or change in the
shape of hepatocytes, infiltration of
inflammatory cells in blood vessels and
hepatic portal and bile areas, hyperplasia
and proliferation of the bile duct carrying
bile.
A few pathogens have a direct affinity to
liver cells, thus being the cause of
pathognomonic changes. In addition,
changes in the organ visible during a
histopathological examination are usually
the result of the simultaneous effect of
several damaging factors.
Therefore, isolating one pathogen as a
cause of the disorder causes many
difficulties.
Table 1 on the previous page indicates the
aetiological factors in the course of which
very often damage or change in the
structure of the liver is observed.
Natural substances and liver
functions
Herbs play a special role in the processes of
liver regeneration and strengthening. They
contain large amounts of flavonoids,
phenolic acids, tannins, and other
substances that show hepatoprotective
effects.
Those effects are especially useful in liver
protection against toxins and free radicals,
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Fig. 1. Organs of the birds from Site 1.
but also in the regeneration of damaged
cells and DNA fragments.
Milk Thistle (Sylibum marianum) seeds
contain a set of substances called silymarin,
the most abundant of which is silibinin. It is
a substance with properties strongly
reducing the effects of oxygen free radicals,
which significantly damage hepatocytes. In
addition, silibinin has been shown to
modulate the effects of pro-inflammatory
cytokines, limiting the occurrence of
inflammation in the liver.
The globe artichoke (Cynara skolymus) is
another plant with hepatoprotective
properties. Artichoke contains large
amounts of flavonoids and phenolic acids,
among which the main role is played by
cynarine. These substances affect the
activation of DNA repair mechanisms, which
have been damaged by toxins present in the
liver. In addition, they improve the
functioning of mechanisms reducing oxygen
free radicals. Very similar properties are
found in common dandelion (Taraxacum
officinale) root extracts.
During studies using environmental toxins
(for example sodium dichromate), it was
shown that dandelion extracts protected
animal liver DNA and stimulated the repair
of damaged genetic material fragments.
The structure of hepatocytes was also

Fig. 2. Organs of the birds from Site 2.
unchanged in animals that received
dandelion extract.
Stimulation of liver function and its
protection should also be done with the use
of organic chemicals and vitamins, along
with the use of medicinal plants. The former
include betaine and choline. Betaine is
delivered to liver cells, where it regulates,
among others, the production of an
important amino acid – methionine. Betaine
interacts with choline in the distribution of
food lipids, thus, in addition to participating
in digestion processes, it also helps to
reduce fat deposits in the liver itself.
The role of vitamins
Vitamins, especially from group B, such as B1,
B2, B6, play an extraordinary role in liver
protection processes. They actively
participate in the processes of metabolising
sugars, fats and proteins, thereby regulating
the main functions of the liver.
It is also recommended to use vitamin E in
combination with selenium as a support for
the body's anti-oxidant system. The
combination of the aforementioned
micronutrients with medicinal plants has a
synergistic effect, including the
neutralisation of free oxygen radicals, which

are one of the most dangerous factors in
damaging liver cells.
Field test
Ross 308 chicks used in the research were
kept on a commercial farm in two identical
facilities. Some 40,000 birds were placed in
each facility. The prophylactic vaccination
program, feed material and technological
conditions in both facilities were identical.
For birds kept on Site 1, prophylactic
administration of the hepatoprotective
agent (Hepamix plus, by BioPoint) was
introduced between the third and fifth week
of the bird's life (four days in each week of
the fattening process).
During organoleptic examination of the
liver in the slaughterhouse, clear differences
in the appearance and structure of the
assessed organ were found. In the chickens
coming from Site 1, the liver did not differ
from the generally accepted norms for age
and no symptoms of structural damage were
observed (Fig. 1).
The organs isolated from birds from Site 2
were characterised by brittleness, changed
colour, presence of boundary spots on the
edges of liver lobes and disturbances in the
n
liver parenchyma (Fig. 2).
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Investigating the effect
of an essential oils blend
on coccidiosis

by B. Canal, L. Mesas
and M. Puyalto,
Norel Animal Nutrition, Spain.
www.norel.net

This prohibition triggered an
unavoidable reduction in production
parameters and the appearance of
some diseases such as necrotic
enteritis. That made it clear that an
alternative had to be found to
increase the development of
animals, as well as their health,
without compromising public health.
Essential oils as an
alternative
Essential oils are volatile compounds
extracted from plants with a strong
aromatic character. Although their
use as feed additives is relatively
recent, many studies already agree
on their positive effect on the

animals’ intestinal health and
production parameters.
The importance of essential oils in
animal production is increasing due
to their variety of properties, such as
antibacterial, antioxidant,
antiparasitic, anti-inflammatory,
antidiarrheal and antimycotic
effects. Therefore, essential oils are
considered a potential alternative to
AGPs.
One of the most interesting
properties of essential oils is the
synergistic effect between them and
their most bioactive elements, which
means that combined they are more
effective than individually.
The characteristics of each
element will define the final effects
of each oil and, at the same time,
different oil combinations will result
in different properties. This
particularity offers a wide range of
possibilities for the industry.
The combination of essential oils
chosen for this trial aimed to be an
efficient blend of essential oils and
their bioactive components to
optimise their synergy.
The blend was composed of
essential oils like oregano, garlic or
ginger and some of their isolated
main elements, such as thymol,
carvacrol and cinnamaldehyde.
Recently, the antibacterial effect
of its most important components
was demonstrated during an in vitro
trial. It also confirmed the synergistic
effects existing between some of
those components.
Most essential oil combinations
used in the trial demonstrated a

Fig. 1. Average severity of lesions caused by E. tenella on day 21 according
to Johnson & Reid scale.
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Oocysts
(thousands per gram)

I

n 2006 the European Commission
banned antibiotics as growth
promoters (AGPs) in animal feeds
– the ‘Precautionary Principle’ was
invoked due to the growing concern
of consumers.
Many studies pointed to an
antibiotic resistance acquired by
some bacterial strains, limiting the
effectivity of conventional
antibiotics used to treat the general
population. Furthermore, there was a
concern regarding the possible
presence of antibiotic traces in meat.
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Fig. 2. Oocysts per gram (opg) in caecal content on day 28.

notable increase of antibiotic
activity compared to their isolated
components against the different
bacteria used. The combination of
cinnamaldehyde, thymol, carvacrol
and clove achieved the best
antibacterial results, with a MIC50
(Minimal Inhibitory Concentration)
of 150ppm against Escherichia coli,
Salmonella enterica ssp. enterica and
Clostridium perfringens, followed by
the combination of cinnamaldehyde
and carvacrol.
The result of this study confirms
that the antibacterial activity of
some essential oils and their
components can be increased when
used in combination.
Alternatively, other studies suggest
that some essential oils may have
antiparasitic properties, therefore
the following step was to assess the
potential of this combination of
essential oils against an important
pathogenic agent within the poultry
industry, Eimeria tenella.
Eimeria tenella
Eimeria tenella is one of the
responsible protozoa that induce
avian coccidiosis, the parasitic
disease that probably causes the
most economic losses in poultry
farming.
From all the agents that produce
the disease, Eimeria tenella is the
most pathogenic, mainly affecting
the bird’s caecum and causing high
mortality on the farm.
Although it is quite easy to find
low concentrations of this parasite
on the farm, under normal

conditions animals are not affected
because the main route of infection
is the intake of a high concentration
of oocysts.
If another factor affects the
immune status of an animal, Eimeria
tenella will start producing lesions
and multiplying, causing the infected
animal to shed high quantities of
oocysts to the exterior and
therefore affecting those birds that
were healthy until then.
Many infected animals do not
show any visible lesions even though
their development has been
impacted. This is called subclinical or
asymptomatic infection.
This is very important because it
causes severe economic losses due
to the producers not being able to
see the real extent of the infection.
Experimental trial
An in vivo trial was designed to
analyse the real effect of this
particular combination of essential
oils in chickens, comparing it against
saponins which are also natural
additives with antiprotozoal
properties, used in animal nutrition.
A total of 180 one-day-old male
broilers divided into groups of 15
individuals were assigned to four
treatments, three replicates each, for
42 days.
The animals from treatments 2, 3
and 4 were inoculated with 8,500
oocysts of Eimeria tenella on day 14.
The treatments were as follows:
l T1. Negative control (NC): with no
inoculations or additives.
Continued on page 23
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Continued from page 21
l T2. Positive control (PC): NC + E.
tenella.
l T3. PC + essential oils at 1kg/t.
l T4. PC + saponins at 1kg/t.
To determine the intestinal health
effect on the animals, 15 chickens
per treatment were euthanised on
day 21 of treatment to identify post
mortem lesions in the caecum
(according to Johnson & Reid scale),
seven days post-inoculation
following commonly employed
models of infection. On day 28, 15
more animals were slaughtered to
quantify the concentration of
oocysts in the caecum content.
Furthermore, usual production
parameters were recorded: average
daily food intake (ADFI), average
daily gain (ADG), feed conversion
ratio (FCR) and final weights.
Results
l Eimeria tenella lesions (day 21).
The Johnson & Reid scale classifies
lesions caused by Eimeria tenella
with a number that goes from 0 to 4
depending on their severity, 0 being
the absence of lesions and 4 the

most severe. To be able to compare
results between treatments, the
average lesion score was calculated
for each treatment with data
obtained after the post mortem
inspection (Fig. 1).
As expected, no lesions were
observed in animals from the
negative control as no inoculation
took place. As for infected animals,
the results indicated that the broilers
from both the positive control and
the saponins treatments had the
same average scoring, 2.07.
On the other hand, animals treated
with essential oils scored 1.67 on
average so it was capable of reducing
the severity of the lesions by 19.3%.
l Oocysts per gram in caecal
content (day 28). Data obtained
during the oocyst quantification in
the caecal content demonstrated
that it was possible to limit the
oocyst concentration (opg) by
supplementing the combination of
essential oils, having even lower
levels than the negative control
(1,286, non-pathological levels of the
parasite).
Compared to the animals from the
positive control (10,753opg), broilers
treated with essential oils had a

Fig. 3. Body weight at the end of the trial (42 days)
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Table 1. Production parameters (0-42 days).

significantly lower (P≤0.05) presence
of oocysts in the caecal content
(546opg), being able to reduce it by
94.92%. When contrasted with those
obtained from the saponins
treatment (2,808opg), it can be
concluded that the difference in the
results was not significant, although
the essential oils decreased the load
of oocysts 80.55% more. Results are
represented in Fig. 2.
l Production parameters (0-42
days). All results can be observed in
Table 1. The best weights at the end
of the trial (Fig. 3) came from the
animals treated with the essential
oils (3,037g) suggesting a trend of
better weights than those from the
saponins treatment (2,804g).
No significant differences for the
negative (2,976g) and positive
controls (2,982g) were seen.
Significant results were only
obtained regarding the FCR, where
the birds from the negative control
had a better FCR (1.46) than those
from the positive control (1.55) and
saponins treatment (1.61), with no
significant differences for the
animals treated with essential oils
(1.53).
For ADG and ADFI there were no
significant findings, but for both
parameters a trend was observed
suggesting better results for the

treatment with essential oils.
In the first case, ADG, when
comparing it against the saponins
treatment (71.2g and 65.6g
respectively). For ADFI, essential oils
obtained better results than the
negative control (108.8g and 101.5g
respectively).
Conclusions
The results observed during the
quantification of oocysts in caecal
content demonstrated that this
particular combination of essential
oils was capable of acting against
the biological cycle of Eimeria
tenella and, therefore, against one of
the most pathological agents that
cause coccidiosis.
Considering other data, like the
reduction in the severity of the post
mortem lesions and the optimisation
of production parameters, this trial
confirms that the essential oil blend
is multifunctional and capable of
acting at different levels to improve
intestinal health as well as the
commercial performance of
chickens.
n
References are available
from the author on request
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Maximising flock
productivity from start to
finish using eubiotics

by David Harrington,
Product Technical Manager –
Poultry, Anpario, UK.
www.anpario.com
Achieving a good start depends
upon a number of factors including
optimum water quality, feed,
temperature, ventilation and
humidity. Development of the early
gut microbiota is a key factor in
ensuring all birds will achieve good
performance throughout life.

Chicks need to be healthy and
disease-free to be able to establish a
healthy microflora. Chick quality
starts in the breeder flocks and if
chicks are immunocompromised
from the outset, they will be poorly
equipped to cope with bacterial,
viral and parasitic challenges that are
typically seen during production.
Eubiotics and the
importance of eubiosis
Eubiosis is a term that refers to a
healthy and diverse gut microbiota.
Eubiosis has a profound impact on
metabolic and immune homeostasis
and therefore the gut microflora has
a direct effect on animal health,
well-being and consequently
performance.

Development of the
microbiota – achieving
eubiosis
Development of the microbiota is
generally considered to begin upon
hatching, where the majority of
bacteria are acquired from the
environment. One day post-hatch
the ileum and caeca are both
dominated by bacteria with densities
up to 1010 bacteria/g digesta.
Within 14 days the typical adult
small intestinal microbiota is well
established and after 30 days the
caecal flora has developed and
ideally the intestine is in an eubiotic
status. The diversity of bacterial
populations of the intestinal
microbiota increases with age, while
nutritional influences are also
apparent.
Bacterial numbers in the mature
microbiota range from 108CFU/g,
predominantly Lactobacillus spp. in
the foregut to 1011CFU/g in the

n Control

300

Breast muscle

a

150

a
c

100

a

50
0

b

a

b

b

0

3

6
0
Days post sampling

3

6

Fig. 1. Oregano essential oil improves the antioxidant status of broiler
breast and thigh muscle. Within a time point, columns with different
superscripts are significantly different (p≤0.05).

hindgut, mostly lactobacillus,
enterococcus, and various
clostridiacea.
Estimates suggest as much as 5085% of the identity of bacteria in the
gut are still unknown.
SCFA eubiotics, such as those
based on propionic and formic acid
on a mineral carrier (pHorce, Anpario
plc), have a demonstrable beneficial
effect upon the microbiota including
the reduction of E. coli numbers and
increasing levels of lactobacilli with
a detectable increase in levels of
propionate and butyrate in situ.
Propionate and butyrate serve as
energy sources for cells of the
intestinal villi as well as other
bacteria. In the first four days post
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Fig. 2. Oregano lowers the average lesion score in birds challenged with
eimeria.
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Eubiotics are products that
support or help restore intestinal
eubiosis. Eubiotics can be broad in
their composition from β-glucans
and probiotic bacterial strains
through to short chain fatty acids
(SCFA) and plant-based products.
While their modes of action are
diverse, they can all positively
influence the intestinal microbiota
to lesser or greater extents, helping
birds to achieve an optimum
eubiotic status.

Lesion score

B

roiler flock performance
depends upon a multitude of
factors from chick and feed
quality to flock health management.
It is well known that a good chick
start is essential for final flock
performance. If chicks can achieve
their target weight by day seven,
final performance should be equal or
above breed target.

Eimeria
vaccine

Vaccine/
NonOrego-Stim medicated

hatch, villus surface area/height
increases substantially, while crypt
depth increases until around 10 days
of age.
At seven days, conventional chicks
can have twice the number of
proliferating enterocytes compared
with chicks with minimal gut
microbiota, demonstrating the
importance of the microbiota and
the production of localised nutrients
and energy sources.
Managing health
While SCFA eubiotics support the
microbiota, eubiotics based on plant
essential oils can have vastly
different effects on the bird
depending upon the plant origin.
Oregano essential oil (OEO) has
been well studied and a number of
eubiotics based on OEO are present
in the market place. Once these
OEO eubiotics have been carefully
selected for composition and
manufacture, they are powerful
tools in the management of
intestinal and overall health.
For reasons that are still not fully
understood, the intestinal
microbiota responds positively to
OEO, despite the oil’s well known
antimicrobial properties. Shifts in
lactobacilli have been credited with
increased antioxidant activity in
other monogastric species and this
Continued on page 27
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Fig. 3. Oregano reduces levels of circulating oocysts in the litter following
eimeria vaccine application.

Continued from page 25
may well be a factor in the improved
antioxidant status measured in birds
fed a mineral based OEO eubiotic
(Orego-Stim, Anpario, plc) (Fig. 1).
Improving the antioxidant status
supports cells under metabolic
stress, such as an immune response
to an infection or thermal stress.
Cellular processes lead to the
production of free radicals which are
highly reactive and can damage the
cells; the harder cells work, the
greater the production of free
radicals.
Antioxidants neutralise with these
free radicals, thereby preventing
damage to the cells. Birds fed OEO
have been shown to have
significantly lower levels of
malondialdehyde (a by-product of
oxidation) in thigh and breast
muscles (Fig. 1).
An additional benefit of this
improved antioxidant status is the
potential for improved meat quality.
Rancidity is due in part to lipid
oxidation in the meat. By lowering
the rate of oxidation, OEOs can
improve meat shelf life.
Other reported benefits of OEO
eubiotics include regulation of
immune responses, for example
inflammation and stimulation of
enterocyte proliferation, leading to a

quicker replacement of damaged
intestinal cells.
This holistic activity is likely a
significant contributing factor to the
amelioration of the detrimental
performance impact of parasites
such as eimeria.
Research would suggest the
supplementation of feed with an
OEO eubiotic in birds infected with
either attenuated or non-attenuated
eimeria strains leads to less intestinal
damage (Fig. 2) and lower levels of
eimeria oocysts circulating in the
litter (Fig. 3).
Reducing the disruption to enteric
health helps the bird to maintain its
eubiotic status and improve
performance.
Eubiotics in breeders:
providing chicks with an
early start
It is well known that the age of the
parent flock influences chick quality;
chicks from younger parent flocks
tend to be lighter. Similarly, hygiene
and health management in the
breeder flock is essential to avoid
the risk of vertically transmitted
diseases, such as salmonella or
mycoplasma, and to ensure the chick
has some degree of passive

immunity, through absorption of the
yolk sac, on hatch.
Development of the eubiotic
status in broiler breeders is
extremely important to support the
birds’ natural defences against
enteric pathogens while supporting
immunity, particularly as birds in lay
are under high metabolic stress.
Recent research suggests that
crude protein and energy levels of
breeder diets in both the rearing and
laying phase can influence not only
fertility, hatchability and embryonic
viability but also progeny
performance.
Improvements observed include
better chick quality, lower mortality,
improved immune responses and
higher chick weight. The effect of
maternal diet also appears more
pronounced in male versus female
progeny.
Since breeder nutrition appears to
be such an important factor in the
performance of progeny, it follows
that eubiotics fed to breeders could
also have a significant impact upon
progeny.
SCFA eubiotics have been shown
to improve feed digestibility; an
increase in total metabolisable
energy of feed was shown to
increase by 112kcal/kg. In broiler
breeders fed a SCFA eubiotic

(propionic and formic acid on a
mineral carrier (Salkil, Anpario plc))
birds were shown to produce more
fertile eggs leading to a 5% increase
in the number of day-old chicks
versus birds given unsupplemented
feed.
Furthermore, those progeny from
eubiotic-fed birds went on to have
improved performance (Table 1).
Summary
Maximising flock productivity
requires a multifactorial approach.
Good flock management from the
very start is essential. Eubiotics such
as mineral carrier based SCFA blends
can improve flock productivity
before chicks are even placed by
supporting breeders and their
progeny. These SCFA eubiotics bring
benefits to the newly placed chicks
by promoting development of the
microbiota.
Essential oil based eubiotics
support the bird during periods of
stress and intestinal challenge.
While there is no ‘one size fits all’
approach, it is clear that eubiotics
with their broad modes of action are
important to help maintain intestinal
health and maximise flock
productivity.
n

Table 1. Improvement in 45 week old broiler breeder and progeny
performance when fed Salkil.
Control

Salkil

Production (%)

71.27

71.85

Fertility (%)

94.32

96.64

Hatch of fertiles (%)

86.04

86.26

Number DOC

+2%

Progeny performance
Feed intake (g)

5,127

5,118

Weight gain (g)

2,842

2,934

FCR

1.80

1.74
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environmental control
Complete line of products for
environmental control
Poultry tube heater delivers direct
warmth where you need it most
Space-Ray has introduced a new
series of straight tube brooders to
their line of time-tested quality
products.
spaceray.com
The Fusion is a top quality 20ft
straight tube brooder that features
affordability, efficiency and
durability fused into one.

The Fusion provides a large, wide
rectangular heat pattern at litter
level, providing better brood
conditions and more comfort for
your birds.
Space-Ray radiant gas tube heaters
operate using the same principle as
the sun. Before heating the air,
radiant warmth is delivered directly
to the birds and litter area where it
is needed most.

Chore-Time offers poultry producers
a full line of products for
environmental control of poultry
houses. Producers can take control
of all their environmental control
needs and more with Chore-Time’s
recently updated Chore-Tronics 3
Whole House Controller.
choretime.com
Enhanced features include control
of drinker line water columns, zoned
sprinklers and multiple variablespeed fans. Chore-Time has also
added a Mobile App and an optional
Broadcaster Alert System.

Full touch screen solution for
poultry house control

The all-in-one poultry light meter
improves animal welfare

The ACS6 from DACS is a powerful
touch screen solution for optimising
climate and production control in
poultry houses to enable farmers to
optimise even more on climate and
production.
dacs.dk
Full scale tests conducted show
that the ACS6 enables farmers to cut
heat consumption in a standard
poultry house by 30% – simply via
new software solutions that
determine the ‘dehumidification
potential’ on the basis of inside and
outside climatic conditions.
This ensures a much gentler and

For air movement and heating,
Chore-Time offers its Cubo Air
Destratifying System, which comes
with or without heat.
The Cubo System circulates air
downward within a building and
distributes it at bird level.
This improves litter condition,
eliminates stir fans and promotes
more even bird distribution because
of uniform temperatures throughout
the house.
Chore-Time also offers traditional
brooders and heaters for reliable,
efficient heat distribution with
patented features and sturdy
construction and their Quadratherm
Heater outputs a house-shaped
pattern of infrared heat for greater
heating consistency and efficiency.
Chore-Time’s complete line of fans
and shutters includes its 145cm
Endura Fan with Hyflo Shutter.
This combines high airflow and
energy efficiency with corrosionresistant materials for long-lasting,
high performance.
The fan’s Hyflo Shutter is designed
to further improve fan output and
efficiency by minimising
obstructions during fan operation.

more energy efficient ventilation
process. The ACS6 keeps track of all
parameters and users for an
indefinite period of time. The
screen menu can be defined
specifically to the needs of each
person allowed access, so unskilled
persons will never be able to enter
menus where critical parameters can
be adjusted.
The ACS6 is extremely powerful
and designed to run any type of
ventilation system for poultry
production.
Via the ACSnet management
system any ACS6 climate and
production controller can
be accessed via the
internet. From here all
parameters can be
adjusted.
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The only all-in-one poultry light
meter on the market, HATO ONE, is
a must-have for every poultry
specialist who aims to improve
animal welfare and performance. It
has been developed by Hato in
response to high demand and has
the ability to measure, analyse and
improve.
hato.one
l Measure: The HATO ONE is able
to measure every aspect of light that
matters for poultry. Light intensity,
light spectrum, CCT, CRI and so on.
l Analyse: The HATO ONE enables
basic analysis via the HATO ONE
App or the device itself and
elaborate analysis via excel. It is
possible to compare the measured
results of a lamp with those of
another lamp and the needs of
poultry and human beings. In
addition, a whole house can be
analysed by means of an excel

export. Light distribution, uniformity,
light average and more can be
automatically calculated to give the
user a complete picture of the
lighting performances of the house.
l Improve: After analysing all data,
the user will be able to start
identifying the lighting-related
problem areas. By improving these
areas, animal welfare will
increase and,
consequently,
results will
improve.
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New shutter opening system offers
more advantages
The patent pending shutter opening
system of Termotecnica Pericoli’s
new EOC56 offers an innovative air
inlet with automatic depression
opening system.
pericoli.com
The particular air inlet integrated
with the cone fan is characterised by
a system of opposed opening
shutters that offers the customer
more advantages compared to a
conventional one.
So, how does the new opening
system work?
It is necessary to distinguish two
types of shutters: some tend to
close thanks to their weight, while
others open and close by rotating in
the opposite direction.
The combination of these types of
shutters creates a balanced opening
mechanism, which Termotecnica
Pericoli have called Internal
Butterflies Opening System (IBOS).
The main advantages include:
l Less risk of blockage due to dirt:
A geared drive system is subject to
jamming due to possible dirt
deposits in the grooves of the
teeth. The IBOS does not use
any type of gear and it is
more reliable, especially if
used in very dusty
environments, such as
poultry farms.
l Perfect closure:
The internal control
mechanism without gears
allows a slight mismatch
between the two types of flaps
during closure in order to ensure a
perfect closure.

l Friction reduction:
Greater fluidity of movement is
obtained by the lower friction that
develops when the inlet is working.
This allows the mechanism to work
even with a minimum operating
force and without the use of
servomotors, but only thanks to the
air speed.
l Reduced load losses:
Thanks to the minimum effort to
open the inlet compared to other
systems on the market, the shutter
design with reduced aerodynamic
lift and the particular spacing
between them, pressure drops and
resistance to the passage of the air
are significantly reduced. This results
in greater fan efficiency.
l Money saving:
When compared to systems with
opposed fins with gear mechanisms,
this is cheaper.
l Easy maintenance:
The particular spacing between the
shutters creates a larger intervention
space for maintenance inside the
fan.

Environmental hygiene
management made easy
In poultry houses, high humidity and
ammonia emissions are strongly
correlated. After two weeks with
broilers, it is common to observe a
wet crust on top of the litter due to
the faeces.
olmix.com
This anaerobic environment is
favourable to the development of
many pathogens and is the main
cause of foot pad dermatitis.
Moreover, ammonia (NH3)
emissions arise from the reduction
of ammonium (NH4+). This reaction
happens exponentially when the
litter pH increases during the flock’s
lifetime. From 6.5, the pH can rise up
to 8.5 in a few weeks due to the
anaerobic cake on the litter.
Over 20ppm of NH3, stress and
respiratory irritation can be recorded
with a high risk of infection and

mortality increases. The feed
conversion ratio (FCR) is also
depreciated.
Therefore, environmental hygiene
in facilities must be managed
carefully with a good litter and
atmosphere to maximise
performance.
To address this significant problem,
Olmix designed MBroiler. Thanks to
its hygroscopic acidifying nucleus
and its absorbing capacity, this pellet
first reduces foot pad dermatitis by
absorbing the humidity of the
crusted litter.
Then, the hygroscopic acidity is
released to neutralise ammonia
emission by maintaining the litter at
a neutral pH. With four applications
along the drinkers, MBroiler reduces
foot dermatitis by 1.5 points,
decreases ammonia by 40% and
enables the FCR to be reduced by
-0.05pts.
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The ideal lighting concept for
your poultry house
With Big Dutchman’s efficient
ZeusLED ceiling lamp you can easily
create the perfect lighting concept
for your poultry house. The LED
lamp is of a high quality, meets the
needs of your birds and is able to
withstand the specific conditions in
the barn. This guarantees an even
illumination of the entire house.
bigdutchman.de
The lamp’s main features include:
l Significant energy savings of up to
50% compared to conventional
moisture-proof lamps.
l Use of brand LEDs.
l Long service life.
l Low maintenance requirements.
l Dimming from 0-100%.
l Zero flickering even at low light
intensities.
l Wide optical spectrum from
warm white to cool white, infinitely
variable.
l Two-channel moisture-proof lamp
to simulate sunrise and sunset.
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l Optimum cooling up to an
ambient temperature of 50˚C thanks
to a rugged aluminium housing with
an exterior heat sink.
l Modular design consisting of a
power supply unit, an LED driver and
LED lamps.
l DLG certification (test report
6815) regarding ammonia resistance
and use of a high-pressure cleaner.
l Can be installed at walls, ceilings
and sandwich panels or mounted to
tubes.
As a poultry manager, you can
react to your birds’ needs much
more individually. Each lamp is
equipped with an integrated
microcontroller. This controller
fulfils multiple functions: it monitors
the lamp’s temperature and records
the operating hours, for example.
Customers may select from
different optics, for example clear
glass for high ceilings, milk glass for a
wide beam angle without dazzle
effect or a lens disk for especially
even homogeneous illumination.

Cooling, humidifying, and dust
binding in the poultry house
Lubing specialise in developing and
manufacturing climate systems for
poultry. Their Top Climate System
has been developed for effective
humidifying, cooling and dust
binding of the house air. It works
according to the principle of direct
evaporative cooling.
lubing.com
Through high pressure nozzles
water is injected into the house air
with a pressure of 70 bar as fog. The
fog evaporates immediately and

causes the cooling of the house air
by extracting heat.
The maximum cooling effect is
reached by the very small water
particle size of 5µm, due to the high
pressure and the 0.2mm hole in the
nozzle. The system cooperates
successfully with any kind of
climate computer and can be used
with every ventilation system.
The EcoVario HR is an acid
resistant stainless steel pump unit
which has an automatic speed
regulator (frequency 6-60Hz).
The pump can adjust the needed
capacity automatically
to the required volume
of water.
Through this high
resistant pump it is
possible to administer
additives to the flock –
therefore the
bacteria and germ load
can be reduced and
this leads to a reduced
use of medication.
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Durable ventilation to keep your
operation running smoothly
You need durable ventilation when
raising poultry and Val-Co has
durable fans to keep your operation
running. Their Z-Fan is the next big
thing in rust-resistant ventilation. It
is coated with a unique alloy
compound, which is more durable
than galvanised steel.
val-co.com
During a salt spray test, the Z-Fan
housing and cone showed no signs
of rust after 2,500 hours. Z-Fans are
available in the following models:
36” slant wall, 48” slant wall, 48”
damper, 54” slant wall, and 54”

damper, with the option of a
galvanised blade or aluminium blade
on most models.
If you are looking for a durable
circulation fan, their 36” Box Z-Fan
comes with a seven year warranty
when used in poultry operations.
For the upcoming cold season,
their newest brooder, the Aurora IR,
is just under 11” and is designed to
help growers get vehicles through
their houses between flocks,
without getting in the way.
At the same time, the Aurora IR
Brooder uses infrared heating
technology to quickly and efficiently
warm the chicks and floor rather
than wasting heat on the air that
rises above the brooding area. It is
also available in a high pressure
model, which uses a smaller supply
pipe to help reduce cost, with
aluminium or galvanised canopies.

Energy efficient fan technologies
with best in class performance
Axial fans within Vostermans’
Multifan range are well known for
consistent high quality, durability
and longevity. With the introduction
of ECplus and Vplus technology, the
company is addressing the need for
more energy efficient fans.
ventilation.vostermans.com
The ECplus technology, with
Intelligent Fan Drive, is characterised
by significant energy savings
combined with reliability under the
harsh conditions experienced in the
livestock industry.
The fan and speed controller are
resistant in the most corrosive
environments. After all, loss of
ventilation in a livestock house can
lead to disastrous consequences. In
case the controller fails, for example
by lightning, the ECplus has an
optional override switch. ECplus fans
can easily be used in existing and
new houses.
Vostermans’ Vplus fans, with a

permanent magnet motor and
Multifan Fan Drive for adjusting the
speed, are the answer to the energy
challenge.
The CFM/Watt efficiency numbers
are objectively measured by the
University of Illinois BESS Lab
(unbiased source of performance
data for ventilation fans), and results
show that Vplus fans rank amongst
the highest in terms of airflow
performance/efficiency and airflow
ratio.
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Good environmental control
improves the health of livestock
TPI-Polytechniek aims to improve
animal welfare through optimisation
of climate conditions. As a
worldwide producer and supplier of
ventilation components with over
20 years of experience they have
seen lots of different climate
conditions and housing concepts.
tpi-polytechniek.com
Due to these experiences they
have obtained a good understanding
of ventilation concepts and
techniques and can therefore offer
quality advice, suitable ventilation
concepts and information about the

appropriate products for these
concepts.
In very cold or extreme climates
ventilation can be tricky to organise
especially minimum ventilation.
With their unique polyurethane
formula TPI-Polytechniek offers a
wide range of ventilation
components which have high
insulation values.
This helps to save energy costs for
heating and cooling of the house
and also prevents formation of
condensation in chimneys and on
wall inlets. With their brand new
production facility in Poland they
can guarantee short delivery times.

Easier, smarter and greener
poultry farming
Greengage uses patented induction
power and the science of light to
make poultry farming easier, smarter
and greener.
greengage.global
It is easier because ALIS lights
quickly clip-on to the cabling and
lamp failure after washdowns should
be zero or minimal. It is smarter
because scientific and commercial
trials have shown reductions in
mortality with improvements in
welfare. It is greener because each
ALIS Barn Lamp consumes just
10Watts and the entire platform has
a very efficient power factor (0.95).
ALIS Barn Lamps replace ALIS 8W
and 11W lights. The ALIS Blue Lamp is
designed to create calming
conditions in poultry sheds for the
catching phase.

The ALIS Nest Lamp directs birds
towards nests and reduces eggs on
the floor. ALIS Tube Lamps deliver
optimum lighting conditions in
poultry layer systems – keeping the
power supply in ‘front of house’ for
safety.
A short video about their
forthcoming intelligent platform for
precision livestock farming can be
viewed on their website.
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Optimal fresh air distribution in
your free range poultry house
Mastering air control for better
health and performance

Fortica FreeFlow is an optimal
ventilation system for free range
houses with pop hole doors.

Broiler health and performance
strongly depends on the quality of
the air in the house. A healthy
climate is created by controlling the
air flow inside the poultry house and
bringing fresh air with the right
temperature at bird level.
Vencomatic’s ECO unit design
allows you to optimally control the
climate in your poultry house in all
weather conditions with minimal
energy use and superior air quality.

It is the solution for three relevant
problems experienced by poultry
farmers:
l Condensation on the litter at pop
hole doors.
l A strong air stream at the pop
hole doors when they are opened,
which can reduce animal
productivity.

vencomaticgroup.com
The ECO unit is a complete Clima
Unit. In cold conditions it is a heat
exchanger that uses warm air from
inside the house to heat up fresh air
from outside. It achieves a thermal
efficiency of 80%.
In warm conditions water can be
sprayed within the unit on the

outgoing air, which causes
evaporative cooling of the outgoing
air. This also causes the ingoing air to
cool considerably – over 13°C
cooling – without an increase in
absolute humidity.
Pre-heated or pre-cooled air is
brought directly into the broiler
house and projected towards the
roof, where circulation fans spread
the air throughout the house. This
ensures an even temperature and
uniform climate throughout the
entire house.
Intelligent software governs this
technology and allows you to realise
substantial savings in heating costs
and reduction in environmental
emissions (such as ammonia, fine
dust and CO2 emission). With the
ECO unit you create a perfect and
constant climate in the house for
optimal bird performance.

Innovative climate controls to suit
your needs
Founded in 1988, Agrologic
specialises in the manufacturing and
marketing of top automatic climate
controllers, feed weighing systems,
bird weighing systems, egg counting
and sensors.

control systems, which are all very
user friendly and affordable.
Along with their complete end to
end after sales service and support,
they can make your work easier and
more efficient.

agrologic.com
Selling in more
than 80 countries
worldwide,
Agrologic is a
global leader and
pioneer in the field
of innovative and
advanced climate
International Poultry Production • Volume 26 Number 7
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l Optimal fresh air distribution in
the poultry house.
Fortica FreeFlow runs on a positive
pressure ventilation method when
the pop hole doors are open. If local
environmental requirements do not
allow multiple exhaust points, it can
also run on an equal pressure
method. In both situations the
advantages for the farmer are
evident – no condensation on the
litter and no strong airflow at the
pop hole doors. This means animal
performance remains optimal and
less diseases occur.
This ventilation system is
controlled by the Fortica
automation system and it is possible
to control and operate the Fortica
via a smartphone, wherever the
poultry farmer is. The ForticaApp
gives you complete control over
every process, so the poultry farmers
can run their business in the best
possible way.

Tried and tested lighting systems –
the choice is simple
The major benefit of good lighting is
that it leads to better bird
performance results. The more
efficient your lighting and the less
maintenance your system requires,
the greater the impact on your
bottom line. The Sunbird system is
tried, tested and trusted globally for
its unrivalled reliability, efficiency
and lifespan.
sunbirdled.com

provide customers with the best
possible lighting solution for their
business.
From only $1 per m2 for a 40 Lux
broiler house complete with full
dimming control, over 100,000-hour
lifespan and less than 0.3W per m2
power consumption, the choice
really is simple. This is the reason
why so many of the largest global
poultry producers insist on using
Sunbird for their operations.

The complete Sunbird system is
designed and manufactured at the
company’s factory in South Africa
from where they distribute all over
the world.
Their team have researched,
developed and built every aspect of
the Sunbird system to standards that
35
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Probiotics as an
alternative for antibiotics
in broiler nutrition

by Veerle Hautekiet & Stefaan Bekaert,
Huvepharma, Belgium.
www.huvepharma.com
Probiotics are defined as ‘live microorganisms that, when administered in
adequate amounts, confer a health benefit
to the host’. The use of probiotics to
improve gastrointestinal health and to
prevent various infections has been
investigated for many years.
Although their mode of action is not
always completely understood, it has been
demonstrated that the use of probiotics has
several health benefits such as:
l Balancing the microbial gut flora via
competitive exclusion.
l Preventing infections with pathogens via
secretion of antimicrobial substances,
enhancement of the intestinal barrier and
immunomodulation.
l Protecting protein and lipids from
oxidative destruction.
Clearly, these properties make probiotics a
willing alternative for antibiotics.
Currently, various strains of probiotics are
available for use as feed additives. When
selecting a probiotic, one has to take into
account the fact that strains of the same
probiotic species, and therefore their
activity, can be different due to genetic
variations. These characteristics make
choosing the right probiotic for each
specific situation quite challenging.
Spore forming bacteria
Dysbacteriosis is characterised by intestinal
inflammation and shortening of the small
intestinal villi, resulting in clinical signs and/
or a reduction of production parameters.
Currently, the list of micro-organisms used
in the prevention of dysbacteriosis is varied
and long. However, not all are as effective as
initially anticipated.

The key characteristics of probiotics used
for this purpose in particular, and in the feed
industry in general, include:
l Heat-resistant during the feed pelleting
process.
l Stable during the digestive process.
This was not the case for the first generation
of probiotics such as certain lactobacilli.
However, second generation probiotics, such
as Bacillus licheniformis are incorporated in
the feed as spores which makes them an
interesting candidate for dysbacteriosis
prevention.
Unique feed additive
B-Act is a probiotic feed additive containing
viable spores of a unique strain of Bacillus
licheniformis producing bacteriocins:
peptides with inhibitory effects on specific
bacteria.
B-Act has a proven suppressing effect on
dysbacteriosis in broilers by stabilising the
gut flora, reducing gut damage and thus
increasing the length of the small intestinal
villi.
In a trial carried out in 50 birds,
supplementation of 1.6*1012 cfu Bacillus
licheniformis/mton of feed from start to
finish, resulted in a lower dysbacteriosis
score compared to the control group not
receiving B-Act (Table 1).
Control

B-Act

Day 24

1.24

0.57

Day 31

1.13

0.48

Table 1. Dysbacteriosis score in
commercial broilers on day 24 and 31.
Furthermore, B-Act inhibits the growth of
Clostridium perfringens, the direct causal
agent of necrotic enteritis.
This was demonstrated in a trial carried
out in 400 coccidiosis vaccinated birds,
which were challenged with 108 cfu/bird of
Clostridium perfringens at day 19, 20 and 21.
Results indicated a significantly lower
necrotic enteritis score in B-Actsupplemented birds (dosage 1.6*1012 cfu
Bacillus licheniformis/mton of feed)
compared to the control group.

International Poultry Production • Volume 26 Number 7

Control

B-Act

Average weight (kg)

0.71a

1.01b

Feed conversion ratio

1.529a

1.413b

Mortality (%)

14.00a

4.00b

Average necrotic
enteritis lesion score

0.45a

0.22b

Table 2. Average weight (kg), feed
conversion ratio, mortality (%) and
average necrotic enteritis lesion score in
the control and B-Act group on day 22
(a,b values with different superscripts
within a row differ significantly, p<0.05).
Additionally, in this trial, mortality was
significantly reduced in the probiotic
group. Being able to influence necrotic
enteritis in a positive way, supplementation
of B-Act also resulted in an improved
average weight and feed conversion ratio
(Table 2).
Besides the positive effects on
dysbacteriosis and necrotic enteritis, B-Act
has also been proven to reduce the
percentage of lameness in bacterial
chondronecrosis with osteomyelitis (BCO –
Fig. 1).
In a trial, conducted in 308 broilers, feed
supplementation with B-Act at 1.6*1012 cfu
Bacillus licheniformis/mton of feed from
start to finish, resulted in a relative decrease
of 66% lame birds (Fig. 1).
Continued on page 38
Fig. 1. Lameness percentage of control and
B-Act group at day 53.
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n order to guarantee the sustainable longterm availability of therapeutics, the use
of antibiotics is restricted in animal feed,
leading feed manufacturers to search for
alternatives to enhance their product
quality.
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Lame birds in commercial broiler
production.
Continued from page 37
Avian health and performance
platform
Evaluating all of this scientific data in daily
operations is not always quick and simple.
To help overcome this problem, Huvepharma
has created the Avian Performance Platform,
or Aviapp. The Aviapp platform allows the
comparison of 47 health parameters with
performance data and the benchmarking of
data with other users on the platform in a
specific region, country or at a global level.
By using Aviapp, we evaluated the
aforementioned scientific findings with data
from the field.
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Conclusion

An anonymous dataset from Aviapp,
containing 4042 individual birds’ data from
across the UK, was selected and the
association between dysbacteriosis (gut
health) and femoral head necrosis (lameness)
was investigated.
The results confirm the trial results and
show a positive correlation between a
femoral head necrosis score and the
dysbacteriosis score. However, no doseresponse effect of increasing dysbacteriosis
severity is observed (Table 3).
Globally, Aviapp demonstrates the positive
effect of B-Act use on gut health via the
dysbacteriosis follow up.

In summary, there is strong evidence in
literature and also from commercial trials,
that probiotics such as B-Act boost
performance and help control pathogenic
bacteria, and so various diseases, in animal
nutrition. These findings are also confirmed
when analysing large datasets from the
Aviapp platform, which is a very effective
tool to follow up on health parameters and
performance in poultry operations.
n
For references and more information on
Aviapp, contact aviapp@huvepharma.com

Table 3. Contingency table with odds ratio and 95% confidence intervals, showing
association between dysbacteriosis class and femoral head necrosis class.
Dysbacteriosis

Femoral head necrosis

Odds ratio
(95% confidence interval)

P-value

Class 0

Class 1

Class 0

2253 (99.6%)

9 (0.4%)

1.00

Na

Class 1

599 (91.5%)

56 (8.5%)

23.40 (11.51-47.58)

<0.001

Class 2

975 (91.3%)

93 (8.7%)

23.88 (12.00-47.53)

<0.001

Class 3

54 (94.7%)

3 (5.3%)

13.91 (3.66-52.81)

<0.001

3881

161

Total No. of birds

Data for femoral head necrosis is regrouped: Class 0, no femoral head necrosis and Class 1, birds with positive femoral head necrosis
scores were created. Dysbacteriosis scores were grouped into 4 classes, with severity increasing from no dysbacteriosis to the most severe:
Class 0: scores of 0; Class 1: scores of 1 and 2; Class 2: scores of 3, 4 and 5; Class 3: scores of 6 and 7; Class 4: scores of 8, 9 and 10.
No birds were found to have a score of 8, 9 or 10 therefore class 4 contained no entries.
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Maintaining successful
performance in the
older laying hen
C

alcium (Ca) is the most
abundant mineral in an
organism and up to 95% of it
can be found in bones. In birds, Ca
additionally plays a crucial role in
egg shell formation.
Ca-metabolism in birds has to be in
perfect working order, independent
of whether the egg weighs 2.5kg
(ostrich), 500g (kiwi bird; 15-20% of
the female BW) or less than 0.5g
(certain hummingbirds).
by Kathrin Bühler
and Riccardo Losa,
Herbonis Animal Health GmbH.
www.herbonis.com

As egg shell formation is so
important for these animals, birds
have developed additional means to
maintain proper egg shell quality.
Apart from the usual mechanism of
Ca-absorption and -deposition, a
special bone structure, the
medullary bone, has evolved in these
animals since the age of the
dinosaurs. This structure acts as an
additional Ca-storage and Ca-source
in times of egg deposition. As
medullary bone is specifically
designed for Ca-storage in relation
to egg shell formation it is only
present in reproducing female birds.
Another challenge for proper egg
shell formation is the fact that Ca
can only be stored in bone. This is
due to the fact that an excess of Ca

in the wrong places such as in the
blood or within the cells, is toxic for
the body. Therefore, the whole
process of absorbing, storing and
releasing Ca at the right time in the
right amount is crucial for the
formation of a solid egg shell.
In contrast to wild birds, laying
hens are selected and bred to
constantly produce eggs. Egg shell
quality in layers is not a necessity for
the survival of the embryo but of
economic importance. As a result,
the requirement for a laying hen in
regard to Ca output is completely
different to wild birds as enough Ca
for more than 300 eggs during the
production period needs to be
provided. To ensure good egg shell
quality and to prevent osteoporosis
or other Ca-depletion diseases,
different approaches are used to
support the laying hen. The easiest
way is to support egg shell
formation with a sufficient amount
of Ca throughout the whole laying
period. As egg shell formation
happens during the dark phase,
addition of a long lasting (coarse)
Ca-source is one way to support the
hen in producing high quality egg
shells. Other means include the
supplementation of (organic) trace
minerals.
In regard to Ca however, the
mineral first needs to be absorbed.
This is done actively and passively in
the gut with the help of vitamin D.
Because of this mechanism, another
way to maintain egg shell quality is

Fig. 1. Differences in saleable eggs in laying hens given either control diet
(blue) or control diet supplemented with a standardised mixture of waxyleaf nightshade meal (red). The grey line represents the standard values
for Lohman Brown layers.
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75

Representation of a Kiwi carrying an egg.

the supplementation of sufficient
amounts of vitamin D. However, this
molecule needs two conversion
steps to become metabolically
active in the body: one in the liver,
the second in the kidneys. This
conversion takes time and properly
working liver and kidneys. In older
laying hens, this may prove to be a
challenge as not only the absorption
of Ca in general is reduced but very
often also the functionality of the
organs. In combination with
increased egg weight, egg shell
quality rapidly becomes an issue.
The amount of 1,25-dihydroxycholecalciferol (1.25(OH)2D3), the
metabolic active form of vitamin D,
cannot be increased by increasing
levels of vitamin D. Thus, directly
supplementing 1,25(OH)2D3 could
avoid delays in conversion and the
effect is independent of the
functionality of the liver and the
kidneys. A natural source is the plant
waxy-leaf nightshade (Solanum
glaucophyllum). This plant, native to
South America, naturally produces
1.25(OH)2D3-glycosides (1.25(OH)2D3gly).
This means, the molecule has sugar
residues attached which protect it
from degradation. In the body, the
glycosides are cleaved by intestinal
enzymes and the free molecule can
be absorbed, directly influencing the
Ca-transporting proteins located in
the gut wall. Therefore, providing the

hens with 1.25(OH)2D3-gly on top of
the usual vitamin D supplementation
helps to quickly cover increased
needs of 1.25(OH)2D3 and to maintain
egg shell quality.
In a field trial with two groups of
12,000 Lohmann Brown hens each,
the hens either received a standard
commercial diet from week 18-75 or
the standard diet supplemented
with 100g/t of a standardised
mixture of waxy-leaf nightshade.
The results showed that the effect
on laying rate was more pronounced
the older the laying hens were.
Overall difference in saleable eggs
was 2.1% in favour of the treatment,
being the smallest in the first laying
phase and the largest in the final
laying phase.
In conclusion, it can be said that
the addition of a standardised
mixture containing waxy-leaf
nightshade meal to the standard
feed of laying hens is beneficial for
performance. It especially helps
older laying hens to maintain their
performance and supports them in
producing high quality eggs until the
end of the laying cycle.
The results are also valid for
breeders to mitigate conflict
between weight gain and egg
production.
n
References are available
from the authors upon request
39

40

International Poultry Production • Volume 26 Number 7

Improve financial returns
with targeted enzyme
applications
O

ver recent years poultry
producers have come under
greater pressure from
authorities and consumers. One
example is the ban on antibiotic
growth promoters and the demand
for free-range broilers and layers.
Whilst these initiatives have been
taken to safeguard public health and
animal welfare, they increase the
pressure on poultry producer
profitability.
by Gilson Gomes,
Global Technical Manager,
AB Vista, UK.
www.abvista.com

Producers are thus forced to seek
alternative sustainable ways to
maintain animal health, welfare and
performance. Feed enzymes were
one of the biggest breakthroughs in
animal nutrition in recent years,
allowing nutritionists to formulate
cheaper diets while maintaining
animal performance, reducing
production costs and potential
environmental pollution.
Today, phytases and carbohydrases
are widely accepted in poultry
nutrition but, despite this, the way in
which feed enzymes are applied to
diets remains conservative.
Historically, this has been based on
a limited understanding of the level
and nutritional influences of enzyme
substrates and of the changes
enzymes can bring about to animal
metabolism and physiology.
In recent times, our understanding

in each of these areas has
progressed, opening up new
opportunities to exploit the full
potential of feed enzyme
application.
This article will explore the
application of phytase and xylanase
to overcome the anti-nutritive
effects associated with phytate and
fibre respectively.
Anti-nutritive effects of
phytate and phytase
superdosing
Phytate is known to be a potent
anti-nutrient, impairing the
utilisation of minerals and other
nutrients such as amino acids and
energy.
Phytase application has evolved
significantly in the past 7-8 years
with the introduction of the practice
of using high doses or ‘superdoses’
of phytase to move closer to full
destruction of phytate (IP6) and its
lower esters (IP5-IP1).
Higher doses of phytases can also
deliver animal performance benefits
through the full dephosphorylation
of phytate to create inositol in-situ.
Inositol is the backbone of the
phytate molecule, and is reported to
improve energy metabolism, helping
animals utilise dietary energy more
efficiently.
In one broiler trial, it was
estimated that one third of the feed
conversion rate (FCR) benefits
observed with phytase superdosing
was caused by inositol provision
(Fig. 1).

Fig. 1. Inositol release partially explains phytase superdosing benefit.
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Table 1. Quantum Blue sparing effect on amino acids.

Phytase superdosing can be utilised
to deliver improved animal
performance simply by topping up
the feed with extra phytase without
assuming any nutritional
contribution.
To achieve this, producers
formulating diets with 500FTU/kg of
phytase while assuming the standard
nutritional contribution from the
enzyme should simply add more
enzyme to target a final in-feed
activity of 1,500-2,500FTU/kg.
This can improve poultry and pig
feed efficiency through higher
phytate breakdown (usually a
reduction of around 3-4 FCR points).
This approach requires an
increased feed cost up front and
assumes that the extra nutrients
released through phytate
destruction are converted to more
meat or improved animal efficiency.
To build on the commercial

benefits of superdosing, AB Vista has
conducted extensive research to
further understand the quantity of
amino acids, minerals and energy
that can be spared by the use of
higher dosages of Quantum Blue
phytase, and also how dietary
phytate level could impact animals
and enzyme response.
The usual approach is to conduct
this research through digestibility
assays; however, AB Vista decided to
take a different approach, instead
running dose response trials with the
nutritionally important amino acids,
providing a more realistic picture of
the impact of phytase inclusion on
nutrient requirements.
In a series of six broiler trials
conducted to determine animal
response with high levels of phytase,
results showed that the efficiency in
utilising methionine + cystine, lysine
Continued on page 43

Fig. 2. Effect of Econase XT on ileal volatile fatty acid content of broilers.
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Relative to control diet
(%)

Continued from page 41
and threonine were improved by 15,
13 and 5%, respectively (Table 1).
This demonstrates the potential
feed savings that can be achieved by
using higher phytase doses and helps
explain where the animal
performance benefits of superdosing
are coming from.
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Optimising ﬁbre breakdown
and fermentability
Fibre is a major component of diets,
usually comprising 10-15% of normal
diets, but it can prove challenging to
measure because common analytical
methods employed today provide
misleading information.
The crude fibre method, which is
more than 100 years old, is still

n MMN –– Control

100

Feed cost/
kg of bird

Relative abundance (%)

P g/kg
gain

Fig. 4. Benefits of Maximum Matrix Nutrition (MMN) application on
broiler chicken production.

widely employed to determine fibre,
but, at best, captures 20-25% of the
total dietary fibre.
Today, there is a lot of debate

Fig. 3. Microbiota profiling (percentage guanine + cytosine) of caecal
content of turkeys fed diets with and without Econase XT.
—- No xylanase —- With xylanase

5

Lys g/kg
gain

4
3
2
1

about functional fibre and its
potential benefit to the digestive
physiology of animals. One
important thing to remember is that
fibre is not directly digested by the
animal, but serves as a substrate for
the gut microbiota to ferment.
Xylanases are known to increase
the solubility of fibre and make it
more easily fermentable, thus having
marked benefits on gut physiology
and the overall balance of gut
microbiota (Figs. 2 and 3).
Higher fibre degradation can help
reduce protein flow to the lower
gut, thereby reducing biogenic
amines and ammonia production,
and potential problems with
dysbiosis.
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With better knowledge of the antinutritive effects and potential
nutritional benefits of phytate and
fibre, coupled with a better
understanding of enzyme mode of
action, AB Vista has developed an
enzyme application strategy called
Maximum Matrix Nutrition.

This strategy capitalises on the
properties of Quantum Blue, an
enhanced E. coli phytase with a high
affinity for phytate, in addition to a
thermostable and inhibitor-resistant
xylanase, Econase XT.
Combining these enzymes enables
customers to take higher dietary
nutrient contributions whilst
maintaining animal performance,
enabling considerable cost savings
and a reduction in the excretion of
nutrients.
Extensive validation trials have
been conducted globally with
broilers and results show on average,
savings of around two cents per kg
of live bird, and feed cost savings in
excess of US$15/tonne.
When compared with traditional
enzyme application, Maximum
Matrix Nutrition delivers equal
performance at a considerably lower
feed cost.
Trials have established that broiler
performance can be maintained in
diets with reductions of at least
2.5kg/t monocalcium phosphate,
10kg/t soybean meal and 10kg/t fat.
Birds were able to maintain
performance while consuming 7.3%
less P and 2.8% less lysine (Fig. 4).
It is only in the past few years that
an application such as AB Vista’s
Maximum Matrix Nutrition has been
available for feed producers. This is
due to advances in understanding of
enzyme modes of action and feed
substrate contents, resulting from
improvements in analytical methods.
Producers are now able to measure
the phytate level in diets using
NIR technology, and can determine
in-feed enzyme activity routinely,
ensuring quality assurance
procedures are in place to
confidently extract maximum value
from advanced enzyme application
n
strategies.
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A

ntibiotic-free (ABF)
production is steadily gaining
ground in the poultry
industry. A recent industry survey
reports that 80% of poultry
producers have adopted some level
of ABF production. Under ABF
systems, establishing critical check
points can help producers prevent,
eliminate or reduce obstacles to
optimal production.
by Dr Sangita Jalukar,
Product Development and
Research Coordinator, and
Dr Theresia Lavergne, Manager,
Field Technical Services –
Monogastric, Arm & Hammer
Animal and Food Production.
www.ahanimalnutrition.com

Three critical check points drive
production of ABF birds in the
poultry industry: the breeder, the
hatchery and brooding.
The breeder must produce fertile
eggs with a high hatchability rate of
healthy chicks. Adequate nutrition is
essential to avoid hatching issues and
poor-quality chicks. Minimising the
pathogen prevalence and load in
breeders through vaccination and
feed additives helps reduce transfer
of pathogens from breeder to egg.
Keeping pathogenic bacteria from
entering the eggshell is essential to
ensure high quality, healthy chicks in
an ABF program. The process of
incubation and hatching plays a big
role in the first few days of the chick’s
life. Preventative brooding programs
can optimise health and performance
by increasing yolk sac utilisation and
feed intake, managing metabolic heat
and preventing coccidiosis.
Recognising the importance of the
critical check points of the breeder,
the hatchery and brooding, Arm &
Hammer sponsored a symposium at
the 2018 Poultry Science Association
Annual Meeting entitled Success in
the antibiotic-free era starts in the
breeders and hatchery. The event
featured presentations from industry
experts on optimising bird health
and performance in an ABF
production system.
Presented here are highlights of
the symposium presentations.
n
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Fig. 1. Prevalence of salmonella in breeders and broiler progeny fed
control or Celmanax (Walker et al., 2017, Poultry Science, 96).

Platinum Plan: A focus
on prevention for
optimal health and
performance
S. Ritchie, Canadian Poultry
Consultants Ltd, Abbotsford,
BC, Canada

Managing poultry health in a
constantly changing industry has
received considerable attention from
international poultry organisations,
academia and governments. In the
past, deficiencies in brooding were
often overlooked or even tolerated.
Recent advances in broiler genetics,
nutrition, management and health
have led to significant improvements
in production efficiencies.
To achieve these efficiencies, the
industry has developed detailed
brooding programs that focus on
prevention. Platinum Brooding is one
preventative program that revolves
around continuing education of
producers and poultry service
personnel, accurate management
metrics and a thorough, accurate and
precise checklist, using feedback
loops to manage metrics.
Another preventative program is
based on the observation that
today’s bigger and faster-growing
birds produce more metabolic heat,
leading to risk of overheating
embryos and chicks. The program,
Managing Metabolic Heat, collects
metrics in the hatchery and makes
adjustments to optimise yolk sac
utilisation and chick vitality.
In poultry operations, coccidiosis
prevention involves strict attention
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to many factors, including
environmental management, feed
additives and husbandry. The
Coccidiosis Prevention Planner (CPP)
software guides and records the
details associated with planning an
effective and efficient coccidiosis
prevention program for a farm,
complex or region. The CPP can be
customised to link with and assist
other procedures, from regulatory
requirements to purchasing guidance
and planning.
Regardless of the prevention
program implemented, optimum
poultry health, management and
husbandry must always remain front
n
and centre.

Application of vaccines
in the era of antibioticfree poultry production
R. Selvaraj, University of Georgia,
Athens, Georgia, USA

With restrictions in antibiotic
growth promoters and therapeutic
antimicrobials, the poultry industry
is experiencing increased incidences
of disease outbreaks as well as
foodborne pathogen contamination.
Proper application of vaccines can
not only decrease the pathogenic
microbial loads, but also decrease
the need for antimicrobials in
poultry production. Using vaccines
consistently in poultry production
can lead to ‘herd immunity’,
providing protection against
unvaccinated flocks in the region.
In breeder populations, applying

vaccines against foodborne
pathogens can decrease pathogen
colonisation in the intestines of dayold chicks, decrease coccidial
outbreaks, salmonella and E. coli
loads, and reduce necrotic enteritis
severity and mycoplasma infection.
Management should include
breeder vaccination, early vaccination of chicks, and uniform and
successful vaccine administration in
flocks. In addition, nutritional
supplements can improve vaccine
efficacy and uniformity of
protection.
Used properly, vaccines can be a
tool to counter decreased antibiotic
n
use in poultry.

Tipping the balance in
your favour in the
breeders and hatchery
The late J. Brake, North Carolina
State University, Raleigh, North
Carolina, USA

Chick quality is one of the most
important aspects of a successful
ABF program. Breeder flock and
hatchery management techniques
must produce chicks that are
relatively free of bacteria, including
E. coli, salmonella and clostridia.
That means keeping bacteria from
entering the eggshell and multiplying
up to and following hatching. In a
study at North Carolina State
University, feeding Refined
Functional Carbohydrates reduced
salmonella in breeders and broiler
progeny (Fig. 1).
Maintaining the cloaca is essential
to minimise the water activity
required for bacteria to multiply.
Paying attention to the acid-base
balance in the diet plays a role in
producing drier faeces and litter,
thereby reducing microbial growth.
Controlling the feed particle size
also influences both enterobacter
and clostridia, due to altered
gastrointestinal tract pH, enhanced
digestive efficiency and less water
activity. Hatching eggs will be
inoculated with the bacteria present
in the cloaca. Whether favourable or
unfavourable, these bacteria are the
Continued on page 47
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Using egg breakouts to
improve hatch and
poult quality

5

100
*

4
3
2

n Control

80

GITs (%)

C. perfringens (log CFU/g)

Continued from page 45
first microbiota baby chicks will be
exposed to. To prevent proliferation
of unfavourable microbiota, use a
dry incubation environment with
n
low humidity and high air flow.
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Fig. 2. Broiler Clostridium perfringens levels.

In hatcheries, egg breakout or hatch
residue analysis can be a powerful
diagnostic tool to aid troubleshooting, establish trends or
optimise hatch results. Think of
breakout analysis as a story that
begins when the egg is formed inside
the hen and continues all the way
through the hatching process.
Egg breakouts are not a substitute
for looking at the birds, but can
provide insights into breeder
nutrition, health, egg handling,
incubating and hatching parameters.
Unfortunately, breakouts are often
under utilised – whether due to lack
of understanding or lack of time and
resources.
For example, managers may only
look at ‘poor hatches’, missing the
opportunity to study mortality in

‘good hatches’ to determine what is
normal for specific lines and time
periods. Or they may study only one
tray, which provides insufficient
information given the number of
variables in an individual flock or
hatchery. Another common mistake
is to use generic breakout sheets,
which do not provide the specificity
needed to adequately identify and
resolve issues. Generic breakout
sheets may be misleading and point
managers in an incorrect direction.
To effectively establish trends,
track embryonic changes and
identify areas of improvement,
managers must study breakouts
thoroughly and frequently. When
used in conjunction with other
hatchery tools, significant progress
can be made.
n

1-2
2-3
C. perfringens (log CFU/g)

Broiler breeder
nutrition for antibioticfree production
T. Lavergne, Arm & Hammer
Animal and Food Production,
Princeton, New Jersey, USA

As the poultry industry produces ABF
birds, it is important to consider the
role of the broiler breeder, which
must produce fertile eggs with a high
hatchability rate of healthy chicks.
This requires a diet with adequate
nutrients and energy and high-quality
feed ingredients and feed additives.
Without an adequate diet, hatching
issues may occur. This includes fully
developed chicks not being able to
hatch, chicks dying after pipping or

>3

chicks that are weak or poor quality.
Dietary considerations for broiler
breeders need to begin with the
pullet starter diet and continue
throughout the life of the breeder.
Proper feeding management of
pullets and broiler breeders is key to
good egg production.
Nutritionists have a good deal of
feed additives available for broiler
breeder diets, including enzymes,
toxin binders, probiotics, prebiotics
and antioxidants. Fig. 2 illustrates how
feeding Certillus Targeted Microbial
Solutions has been shown to reduce
incidence of C. perfringens in broilers.
The nutritionist needs to determine
which feed additives are best for the
broiler breeder and manage the
feeding program appropriately based
on the type of production system. n
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Gut health check
for poultry – do
your birds pass?

I

n both human and animal health, focus is
increasingly on gut integrity, to enhance
health and boost immune levels. The
focus is not just on controlling causes of illhealth but building physical barriers to repel
challenges.
by Anne-Laure Dine,
Global Nutrition, France.
www.globalnutrition.com
In human medicine, health experts are
making the link between the health of the
gut, including intestinal morphology and
bacterial balance and the incidence of heart
problems. Growing evidence suggests diet
and lifestyle impacts heart health by the
influence it has on the balance of our
microbiome.
Gut health
In animal medicine, gut health has been
discussed over and over with particular
attention on the use of probiotics to
balance the impact of Antibiotic Growth
Promoters (AGPs) on gut microflora.
In many regions AGPs are banned or are in
the process of being banned.
Dr T. A. Niewold, University of Leuven,
Belgium, hypothesised that “AGPs most
likely work as growth permitters by
inhibiting the production and excretion of
catabolic mediators by intestinal
inflammatory cells.”
He concluded “Therefore, the search for
alternatives could be aimed at nonantibiotic compounds with an effect on the
inflammatory system similar to that of an
AGP.”
So what are the possible causes of
inflammation in the gut?
l Feed/protein digestion
l Bacteria
l Mycotoxins
l Virus
l Dehydration
l Other (vaccines, foreign materials etc)
No single product will directly replace an
AGP – the solution is more complex and
48

usually requires a revised production system
to address potential threats (HACCP) and
improved biosecurity. In feed, a joint
strategy of building the animal’s physical and
immunological defences, coupled with
balancing gut microflora, is being
increasingly adopted.
Inflammation of the gut results in
malabsorption of nutrients, reducing
performance and depending on the severity,
immune status.
Inflammation can occur along the length
of the gastrointestinal tract and, in
particular, in the small intestine. Therefore,
delivery of products to this area is critical to
be effective.
The benefits of butyric acid in prevention
and restoration of gut morphology including
villi height is well documented, countering
the impact of inflammation.
Coating of Ca-butyrate was developed to
deliver the butyric acid further down the
digestive tract where it could be useful.
Early coating technology centred on using a
vegetable oil that tended to dissolve rapidly
once exposed to lipase, worsened by thin or
incomplete coating of particles.
Consequently, coating technologies have
been steadily improved with a new
generation of Ca-butyrate products moving
away from single outer-layer coating.
Global Nutrition International’s new ProBED technology embeds the Ca-butyrate
homogenously in each particle, to protect
from early degradation in the stomach, and
permitting a sustained, gradual release of
Ca-butyrate throughout the digestive
system.
Potential benefits
The potential benefits of this are three-fold:
l Allows the Ca-butyrate to strengthen the
gut lining in the small intestine.
l Allows the Ca-butyrate to maintain or
improve the villi height.
l Permits the Ca-butyrate to reach the large
intestine to assist in the regulation of
bacteria.
Globamax-B700 is the first Ca-butyrate
product to contain the new Pro-BED
technology. In addition to this, Globamax
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1000 combines the properties of Globamax
B700 with calcium lactate and Globafix (a
mycotoxin adsorbent).
Combined, the three components provide
a synergistic approach to gut health through
control of inflammation, stimulating
epithelial cell proliferation and microflora
management, to optimise the health and the
performance of the animals.
In terms of ‘Gut Check’, of the major
causes of gut unrest outlined above,
Globamax 1000 contributes to the reduction
of inflammation caused by feed and protein
digestion, bacteria and mycotoxins.

Global Nutrition’s Gut Check Program
provides a diagnostic and treatment check
list, to assist decisions as to which product
can be useful, for each condition.
Gut Check is divided into four key areas:
l Environmental status
l Nutritional status
l Mucosal status
l Microbial status
n
References are available
from the author on request
annelaure@globalnutrition.com

Table 1. Key factors that are critical to assess the status of your birds.

Condition

Impact

Solution

Nutritional status
Mould

• Reduced palatability
• Produce toxins
• Depleted nutrient density

Mould inhibitor

Oxidation

• Rancidity of feed
• Off taste
• Toxicity

Antioxidant
(non-ethoxyquin based)

Pellet quality

• Poor durability
• Increased fines
• Poor FCR

Pellet binder

Mycotoxins

• Oral and dermal lesions
• Inflammation of mucosa
• Immunosuppression

Mycotoxin adsorbent

Microbial status
Dysbiosis

Enteric
pathogens

• Imbalance of microbial colonies
• Poor homeostatic regulation
Ca-butyrate (protected
• Poor digestion
and unprotected)
Tannin (hydrolysable)
• Pathogenic bacteria
Acidifier blend
• Invoke immune response
• Reduce FCR/Feed intake

Mucosal status
Villi length

• Low SA
• Decreased nutrient absorption
• Villus atrophy

Tight junctions

• Leaky gut
• Bacterial invasion into blood
(necrotic enteritis)
• Organ damage

Inflammation

• Poor feed conversion ratio
• Weakening of intestinal wall
• Reduced mucus membrane

Ca-butyrate (protected)
Tannin (hydrolysable)

Environmental status
Wet litter

• Wet litter
• Foot and breast lesions
• Ammonia production

Water hardness
• Pathogens
Non- optimum pH

Litter drying agent

Acidifier
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Take a representative feed sample
• Nutrition represents the largest cost in poultry production.
Delivered feed which is of lower than expected quality will
have a negative effect on flock performance.
• The objective of a feed mill is to produce a consistent and
predictable high quality feed. This means the feed formulated
by the nutritionist must be correctly produced by a mill to
exact specifications and delivered to the birds.
• Taking a feed sample will provide the farm with information
on the feed being given to the birds (physical quality/nutrient
content). If required, this can be used for future analysis and
investigation.

Procedure
Quality control of feed is a critical aspect of modern poultry
production. Ideally, finished feed should be analysed from
every batch of feed delivered. Leave at least one or two days
after a new batch of feed is delivered before sampling to
ensure it is the new batch being sampled.
Step 1: On the sealable bag write the following information
for the feed to be sampled:

Note: Feed samples should be retained until the end of the
flock cycle. If no analysis is needed, the samples should be
disposed of during the cleanout period prior to the arrival of a
new flock.

Interpreting results
If any of the flock performance issues listed below are seen, it
is good practice to send retained feed samples to an external
laboratory for physical quality and nutrient analysis.
• Increased FCR.
• Reduced late growth.
• Feed wastage.
• Wet litter.

• Reduced early growth.
• Low uniformity.
• Leg problems.
• Poor feather cover.

Physical quality
Analysis of physical quality is necessary to check the feed form
and particle size of the delivered feed is to agreed parameters.
Recommended feed form for broilers.

• Date the sample was collected.
• Farm name.
• House number.
• Feed type/code.
• Date feed was delivered.

Age (days)

Feed type

Feed form and size

0-10

Starter

Sieved crumble
1.5-3.0mm diameter or
mini-pellets 1.6-2.4mm diameter
1.5-3.0mm length

Step 2: The sample must be taken from the feed hopper
nearest to the feed being consumed by the birds.

11-18

Grower (this is
normally the first
delivery of grower
feed)

Sieved crumble 1.5-3.0mm
diameter or mini-pellets
1.6-2.4mm diameter
4.0-7.0mm length

19-24

Grower

Pellets 3.0-4.0mm diameter
5.0-8.0mm length

25 days to
processing

Finisher

Pellets 3.0-4.0mm diameter
5.0-8.0mm length

Step 3: Insert sampling stick/spear into the feed to be
sampled, ensuring the slot is facing down.
Step 4: Twist the spear 180 degrees so the slot is now facing
upwards.
Step 5: Withdraw spear from the feed (keeping the slot facing
upwards).
Step 6: Remove stopper from the end of the spear.
Step 7: Open the sealable bag and pour the feed in. Repeat
steps 2 to 6 until a 500g sample has been collected. When
taking samples ensure that the spear is inserted in different
areas and to different depths of the feed to give a
representative sample.
Step 8: Seal the bag.
Step 9: Place the sample bag in a clean, dry and (if possible)
cool area and retain.
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Recommended particle size for broiler feeds.
Form

Starter

Grower

Finisher

Crumb

Pellet

Pellet

>3mm

15%

>70%

>70%

>2mm

40%

20%

20%

>1mm

35%

20%

20%

<1mm

<10%

<10%

<10%

If particle size analysis is outwith the parameters above consult
the feed supplier.
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Yeast probiotics in
broilers: benefits for the
whole production chain

S

oon after hatching, the chicken’s
gastrointestinal tract becomes home to
a rich and complex microbiota which
plays a key role in the bird’s digestion and
natural defences. In the post-antibiotic era,
probiotics appear as one of the best
documented approaches to help optimise
performance and well-being through
balancing this microbiota.
by Amandine Cabot, Sylvie
Roquefeuil and Jean-Baptiste Soula,
Lallemand Animal Nutrition, France.
www.lallemandanimalnutrition.com
Most recently, the live yeast strain
Saccharomyces cerevisiae boulardii CNCM
I-1079 has become the first and only feed
additive authorised by the European Union
authorities (EFSA) for the reduction of
carcase contamination by Salmonella spp. in
broiler chickens.
This represents a new and efficient tool to
the poultry industry players that have to
implement strict prevention procedures
from farm to slaughterhouse and food
processing steps. But beyond this novel
‘farm to fork’ approach to food safety, the
probiotic yeast also brings good value to the
Fig. 1. Percentage of salmonella positive
broiler carcases between control and
probiotic (Levucell SB) fed broilers prior
to pathogen challenge (multi-analysis of
five commercial trials, Demey et al., 2018).
*P<0.05

Food safety
The EFSA authorisation is based on
an extensive research dossier
compiling several trials with the live
yeast S. c. boulardii CNCM
I-1079 in commercial conditions.
They show that this probiotic can
help reduce the Salmonella spp.
contamination on carcases of broiler
chicken, and thus improve the quality
and safety of poultry food products.
A recently communicated multianalysis by Demey et al, compiles
results of five studies from the
scientific literature. In three of the
studies, birds were subject to
pathogen challenge (oral gavage with
Salmonella spp.), two with natural
contamination occurrence.
This analysis concluded with a significant
reduction of the number of animals positive
for salmonella carriage with the live yeast
supplement (P<0.05) and of the number of
carcases contaminated with the foodborne
pathogen (P<0.05) (Fig. 1).
Moreover, the modes of action of this
particular probiotic yeast have been
extensively demonstrated in vivo and in
other monogastric species (swine).
It can be summarised in three main points:
l Supporting a balanced intestinal
microbiota.

l Preserving intestinal integrity.
l Reinforcing the host’s natural defences.
Enhancing performance and
welfare in standard conditions
Various trials under different farming
conditions confirm S. cerevisiae boulardii
CNCM I-1079 benefits on broiler
performance. A recent trial was performed
in an experimental farm in 2018 over 35 days
Continued on page 55

Fig. 2. Pelleting stability of different yeast sources and technology (85˚C).
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weltech.co.uk

Weltech
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For all your weighing
requirements choose
the most accurate
and reliable manual
weighing systems
on the market
today
Weltech International Ltd
10 Bramley Road
St. Ives
Cambridgeshire
PE27 3WS
England
Tel: +44 (0) 1480 461611
Fax: +44 (0) 1480 301010
E-mail: sales@weltech.co.uk

The latest BW-2050
12 hour battery life
Weighs up to 10kg
Backlit for easy reading
Weigh up to 5000
separate weights
Select from 1 to 100
separate stores
Can be fitted with USB to
download to Excel®
Print your data instantly
with our thermal printer
Hard shell carry case
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Continued from page 53
(internal data, Lallemand 2018). The protocol
recreated typical European farming
conditions: 208 Ross PM3 mixed-sex broilers
received a three-phase pelleted diet.
Unfortunately, during the finisher phase, a
viral challenge occurred for all animals
(infectious bronchitis virus) and the overall
mortality reached 14.4%.
Interestingly, this allowed researchers to
see the broilers fed the probiotic yeast
better resisted the health challenge.
The total mortality was reduced by 42%
with the supplement. This is mainly due to
better resistance to the virus and the
specific mortality linked to infectious
bronchitis was reduced by 33% (Table 1).

Specific mortality
(infectious bronchitis) (%)

Total mortality (%)

Control

14.4

18.3b

Levucell SB

9.6

10.6a

Table 1. The mortality rates for broilers fed standard feed and probiotic supplemented
feed (a, bp=0.1).
The overall zootechnical performance was
improved. Until day 25, likely due to sanitary
conditions, both groups exceeded the breed
standards of performance. In the finisher
phase, as a result of the viral challenge, FCR
worsened in both groups. However, in the
probiotic group, it was improved by as much

as 34%, resulting in more than 7% improvement over the whole period. Final body
weight was increased by 2.7% (+60g at day
35).
Efficacy under intensive (AGP
using) conditions
A trial conducted in the Philippines
compared the effects of a feeding program
including either S. c. boulardii CNCM I-1079
or an antibiotic growth promoter
(enramycin) in 10,000 chickens.
Under these intensive rearing conditions,
S. c. boulardii CNCM I-1079 reduced the
mortality rate by 25% compared to
enramycin – 4.89% vs. 6.56% with the
antibiotic – and increased final body weight
by 2% without damaging the FCR.
Overall, taking into account liveability and
growth parameters, the European
Performance Efficiency Factor was improved
by 14 points in the S. c. boulardii CNCM
I-1079 group compared to AGP, meaning
+$0.03/kg of live weight.
Formulation
The live yeast S. cerevisiae boulardii CNCM
I-1079 is formulated with the TITAN
patented microencapsulation technology
for live yeast. This technology enables the
probiotic to withstand most conditions
encountered in broiler feed pelleting
processes (heat, pressure, humidity) and
interaction with other chemical compounds
used in feed manufacture.
A study, performed by an independent and
recognised institute (IFF institute, Germany),
has shown that among various yeast product
forms TITAN offers the higher resistance to
the pelleting process (at 85˚C, 1T/h) and
storage in feed for up to three months (Fig.
2).
Conclusion
In conclusion, the live yeast S. c. boulardii
CNCM I-1079 represents a new tool for
broiler meat production that offers
advantages for the whole food chain, from
bird welfare and performance for the farmer,
to meat product safety at the
n
slaughterhouse.
References are available
from the author on request
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Changes in colibacillosis
E. coli infection was diagnosed in a five week old commercial broiler flock in
Nigeria (Sokoto J. of Vet. Sci. 15 95-102). Signs of weakness, depression and
inappetence with ruffled feather and pasted vents were observed in
affected birds within the flock.
Detailed post mortem examinations revealed diffuse splenomegaly and
hepatomegaly with multifocal greyish areas on their surfaces, while the
diffusely enlarged kidneys were congested and had a mottled pale
appearance.
Histopathologically, the liver of affected broilers showed diffuse
congestion, multifocal coagulative necrosis and cellular infiltration.
Generalised perivascular and interseptal oedema and haemorrhage were
observed in the lungs of affected birds. Spleens showed a generalised
lymphocytic depletion as well as locally extensive congestion. The kidneys
showed extensive congestion and haemorrhage with cellular infiltration and
necrosis was seen in the heart muscle.
Microbiological examination of liver samples yielded pure growths of
E. coli. A diagnosis of colisepticaemia was made.

In ovo exposure to omega-3
fatty acids
This Australian trial (J. of Devl.
Origins of Health and Dis. 8 520-528)
looked into whether the capacity of
broilers could be enhanced or
inhibited by exposure to an
increased supply of α-linolenic acid
or omega-3 long chain polyunsaturated fatty acid in ovo.
It was found that the in ovo
approach did not elevate omega-3
long chain polyunsaturated fatty
acid levels in broiler meat.

Timor. A total of 292 chickens and
eight Muscovy ducks from 10
villages and three live bird markets
were sampled by swabbing cloaca
and trachea.

All the samples were negative on
testing.
From the high level of confidence
in these samples it was concluded
that the population was not
infected with HPAI H5N1.
Egg quality and chromium
supplementation
This Indian study (Ind. Vet. J. 94 9-10)
looked at the effect of two
different levels of inorganic, organic
or nano chromium supplementation
on egg quality characteristics from
22 week old layers over a 12 week
period.
The results indicated that the
shell breaking strength, shell weight
and shell thickness were higher in
the high level nano chromium birds.
This was followed by the high level
organic chromium group, followed
by the low level nano chromium fed
birds.
Other egg quality traits, such as
egg shape index and specific gravity,
were not affected by the chromium
source or level.

Enzyme supplementation for
white egg layers
This Indian study (Ind. J. of Poult. Sci.
52 178-183) looked at supplementing
the feed for white egg layers with
enzymes. There were significant
effects on feed conversion
efficiency at 64 weeks, feed cost
per egg produced at 54 and 72
weeks but not for egg weight.
It was concluded that enzyme
supplementation in layer diets can
result in better production from
white layers and that the layers can
be economically fed low energy
diets (2250 kcal ME per kg).
Demonstration of freedom
from HPAI H5N1
In early 2004 HPAI H5N1 caused
major disease outbreaks in
Indonesia and many birds were
killed. It was first reported in West
Timor.
Later, in 2007, no evidence of
disease was seen (Prev. Vet. Med.
150 47-51).
In 2013 a targeted survey was
undertaken in two districts of West

12th March Bangkok, Thailand
(DAY BEFORE VIV ASIA)

The control of mycotoxins will be the theme of a
one day technical conference hosted by:
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The full programme will be published soon

www.positiveaction.co.uk
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Supporting gut
health with seaweed
extracts: a targeted
approach
www.olmix.com

The intestinal mucosa converges various functions: digestion and
absorption of nutrients; it constitutes a physical barrier against
microbes and toxins and a host to both gut microbiota and
immune cells. The challenge is to find solutions capable of
supporting the epithelial barrier function and the gut-associated
lymphoid tissue in order to maintain a proper gut health to ensure
good performance without the need for antibiotics.

ALGIMUN®: dedicated action to support gut
health
Macroalgae polysaccharides
present a complex structure
and unique composition that
explains their various biological
activities towards animals,
plants and humans. Identifying
which types of polysaccharides
Branched sulphated heteroare responsible for a given
polysaccharides from macroalgae
biological activity in view of
extracting them (Olmix MSP) and
using them to support gut health has been at the core of Olmix
Group research and development activities for the past 10 years.

Global Nutrition International recently held their ‘Gut
Check’ international technical forum with distributors and
customers from Europe and the Middle-East. The Forum
outlined the four critical steps and checks in developing strong gastrointestinal or gut performance including nutrition, infection control,
mucosal protection and environmental status of the animal. The
symposium featured a keynote presentation on ‘Factors Affecting Gut
Health and Performance’, by Professor Robert Swick from the University
of New England, Armidale, Australia, which focused on possible
alternatives to antibiotic growth promotants. Francis Clement, a French
poultry specialist and Yann Berthonneau, from Michel Group, France,
overviewed the ‘Benefits of Early Chick Feeding’, and presented details of
a new product Globafirst, a hydrating and nourishing, Globamaxsupplemented, first food for chicks in ready-to-use gel form.
globalnutrition.com

MSP®IMMUNITY
Extracted from the green algae Ulva sp, MSPIMMUNITY was identified
as an immune modulator. A research project in collaboration with
INRA (France) led to the demonstration of its effect on immune
mediators in cellular models, including the identification of the
metabolic pathways involved in this activation. Berri et al. (2016)
first highlighted that MSPIMMUNITY could stimulate the gene
expression of several immune mediators (cytokines and chemokines). Among others, the extract was shown to upregulate the
expression of TNFα, involved in the innate immune response,
CCL20 and IL-1α, working on the adaptive immune response, and
PPARγ which has anti-inflammatory properties. In vivo studies
further confirmed that MSPIMMUNITY could support the development
of the adaptive immune response in broilers (decreased heterophil
to lymphocyte ratio) and higher production of immunoglobulins
(IgA).

MSP®BARRIER
Olmix Group also identified some extracts of interest targeting gut
barrier function. A set of experiments was implemented with IBD in
Lille (France) to define if the identified extracts would trigger the
production of mucins and improve tight junction protein
expression, using in vitro models (mucus-secreting HT-29 MTX cells
for mucin evaluation and enterocyte-like Caco-2 cells for tight
junction evaluation). Results showed that MSPBARRIER (from Solieria
chordalis) induced the expression of both mucins and tight
junctions.
MSPIMMUNITY and MSPBARRIER are used in
combination with Algimun, an in-feed
solution to strengthen both the intestinal
barrier and animal defences, all along their
cycle, particularly in the early stages when
they are the most sensitive.
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Efficiency wins from
the start
Efficiency wins, and for the enzyme
portfolio of Kaesler Nutrition that
means right from the start – in the
manufacturing process.
Their products ENZY Phostar
(phytase) and ENZY Carboplus
(NSPase) are manufactured in a
particularly efficient way thanks to
the production with a strain of yeast.
With ENZY Phostar, a focused,
bacterial 6-phytase, phosphorous
digestibility in poultry feed can be
increased by up to 30% even at a low
dosage. This protects the
environment and cuts costs.
Following the EU approval of ENZY
Carboplus, Kaesler Nutrition also
offers a selected combination of the
NSP-degrading enzymes xylanase
and glucanase for all types of feed.
Approved for broilers, pullets and
turkeys, ENZY Carboplus increases
the nutritional value of cereals
whilst lowering the viscosity of the
digesta at the same time. This
excellent effect has been confirmed
in numerous trials at international
institutes. Nutrient uptake is
improved and flexibility in the
choice of raw materials increased.
Both products can either be blended
into the feed in the form of freeflowing powder or sprayed onto
pelleted feed in liquid form.

Furthermore, ENZY Carboplus is
one of the few NSPase that is
intrinsically heat-stable up to 90°C.
kaesler.de

Huvepharma
acquires Qalian
Huvepharma has acquired the
Animal Health Division of Neovia,
from InVivo Group, a move that will
expand the EU focus on livestock
animal health products.
“This acquisition furthers
Huvepharma’s strategy in creating a
balanced portfolio of animal health
products and enhancing our
presence in Europe and our
international markets,” Christian
Vervaet, EU Sales Director
Huvepharma, told International
Poultry Production.
“We will be in a better position to
serve our customers with an
extended high quality product range,
the Qalian team and the
complementary production
facilities.”
The acquisition includes Qalian
and Meriel production facilities in
Segré, St Etienne in France and Carpi
in Italy, including the branded
veterinary pharmaceuticals, animal
dietetics and hygiene product lines.
huvepharma.com

International Poultry Production • Volume 26 Number 7

poultry news from around the world

Game-changing innovation
Optimising gastrointestinal functionality
through balancing
feed composition and the
microbiota is crucial to efficient
feed utilisation in poultry farming.
Together with its alliance partner
Novozymes, DSM has created
Balancius, a naturally occurring
muramidase that removes bacterial
debris made up of fragments of cell
wall from dead bacteria that are
released into the intestinal lumen
where they may interfere with the
intestinal surface.
Balancius effectively clears this
debris through selectively breaking
down polymers called peptidoglycans that are structural elements
within bacterial cell walls.
Optimising gastrointestinal
functionality through the action of
Balancius has the potential to
significantly improve efficiency for

the feed industry through enhanced
digestibility, feed utilisation and
weight gain.
The launch is supported by data
from 40 international studies that
showed the addition of Balancius to
poultry feed significantly improved
the feed conversion ratio and weight
gain. Ongoing trials are currently
addressing the potential for the
extension of Balancius into other
species.
“These results demonstrate that
optimising gastrointestinal
functionality through the unique
action of Balancius significantly
improves feed efficiency and
encourages weight gain of broiler
chickens,” Sebastian Marten, Vice
President Enzymes & Eubiotics, DSM,
told International Poultry
Production.“These results have the
potential to dramatically improve
capacity for sustainable poultry

Hall 23 : Stand C34

production and translate to
significant savings for individual
production managers.
“Together DSM and Novozymes
have developed a solution that
contributes to the growth and
welfare of animals by removing
bacterial cell debris from the
chicken’s gut. No other technology
works like this,” added Susanne
Palsten Buchardt, Vice President at
Novozymes for Animal Health &
Nutrition Commercial. “It’s a gamechanging innovation based on our 20
year alliance with DSM.”
dsm.com

Next generation
of carotenoids

Extensive trials have shown that
Lucantin NXT products deliver high
homogeneity, outstanding stability
and long shelf life, while maintaining
egg yolk and broiler skin colouring
efficacy.
These carotenoid formulations
meet the latest Regulation (EC) No
2017/962, which requires to
withdraw EQ as a feed additive.
These innovative formulations
from BASF are designed to set
exceptional quality standards to
meet the growing global demand.
basf.com

BASF Animal Nutrition has launched
its Lucantin NXT product line in the
EU 28 market. The next generation of
carotenoids is stabilised by propyl
gallate (PG) and butylhydroxytoluene
(BHT) or tocopherol.

Laying hen
performance
At the 2018 PSA in San Antonio,
Texas, Norel presented a trial of
different additives on performance
and egg quality parameters in laying
hens. Some 600 laying hens at 56
weeks of age were divided into five
treatments: T1-Control, T2-Qualitegg
(1.5Kg/tn); T3-Egg’Xel (1Kg/tn); T4Gustor N’RGY (0.5Kg/tn); T5-Gustor
BCP5 (0.5Kg/tn).
The study lasted nine weeks. T4
and T5 had statistically higher egg
production than T2 and T3 and those
higher than T1 (87.2c, 90.7b, 90.9b,
91.7a, 92.3a, for T1, T2, T3, T4 and T5).
For egg mass, T1 was significantly
lower than T2, T3, T4 and T5. In feed
conversion ratio (FCR) and FCR/dz,
T1 was the highest and T5 the lowest
(1.46d, 1.40c, 1.40bc, 1.39ab, 1.38a, for
T1, T2, T3, T4 and T5). The percentage
of broken eggs was significantly
higher for T1 (4.4a, 3.7ab, 3.5b, 2.9b,
3.3b, for T1, T2, T3, T4 and T5).
The eggshell thickness, specific
weight, eggshell percentage were
significantly lower for T1.
The Haugh Units were significantly
lower for T1 and higher for T5 (84.5c,
87.2b, 87.3b, 88.0ab, 88.5a, for T1, T2,
T3, T4 and T5).
The results indicated that the
additives had significant effects on
performance and egg quality. It can
be concluded that the better results
were achieved with Gustor N’RGY
and Gustor BCP5, as both additives
had high percentages of butyric acid
in their formulation, equal or higher
than 56%.
norel.net
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Ceiling inlet system
Fancom has supplied
their new Fantura
ceiling inlet system to the Cecelski
poultry farm in Poland, which began
operation in September 2018.
The house measures 114m long x
20m wide and the project was
realised by Fancom’s new Polish
dealer Rol-Tech-Mar.
The house is equipped with a
combi-ventilation system with
ceiling inlets.
A special jet stream in the Fantura
ceiling inlet bundles the incoming
air to create a better throw and
expels the fresh air so powerfully
that a capacity of up to 80% flows

horizontally along the ceiling. This
preconditions the incoming air for
energy efficient ventilation.
Sensors that monitor the
temperature, humidity, pressure and
CO2 create a stable climate. The
house also features an animal
weighing system to gain continuous
insight into animal growth
automatically. The system comprises
a Lumina 47 weighing computer and
a stainless steel weighing platform.
To create tunnel ventilation, eight
belt driven fans were built into the
end gable of the house.
The house is controlled by a F38
climate controller.

poultry news from around the world

Good feed for happy feet
The effects of
additives on footpad
health have been demonstrated in a
broiler trial.
At KU Leuven, Belgium, 1740 day
old chicks were fed a standard
broiler diet, or the same diet with
added betaine HCl (Excential BetaKey), hydroxy copper and zinc
(Excential Smart C and Excential
Smart Z) or a clinoptilolite clay
mineral (AmmoMIN).
Excential Beta-Key and AmmoMIN
support intestinal health and were
therefore expected to reduce wet
litter and footpad lesions.
Excential Smart minerals are less
soluble and have been shown to be
more bioavailable compared to
inorganic sulphate forms.
Higher absorption of the trace
elements can be used to support the
metabolism of the animals and the
lower solubility causes less negative
effects on intestinal cell growth and
oxidation.
The birds were housed in pens with
30 animals each and performance
and footpad health data was
collected over a period of 42 days.
The hydroxy trace minerals

replaced inorganic sulphate minerals
and were dosed in a lower
concentration than copper and zinc
in the control group.
Lower Cu and Zn (10ppm and
80ppm respectively) levels from
hydroxy trace minerals resulted in
similar growth performance
compared to the control group
which contained higher levels of
inorganic trace minerals (15ppm Cu
and 120ppm Zn).
These results show the ability to
reduce mineral levels in broiler feeds
when high bioavailable sources are
used.
Performance data of XC Beta-Key
and AmmoMIN, which were dosed
on top, showed no impairment due
to dilution of the feed. All three
additives showed a positive effect
on footpad health.
Animals that were fed the diets
with additives had lower lesion
scores (no or only small lesions)
compared to the control group.
This trial showed that footpad
health can be improved by using high
bioavailable trace mineral sources
and feed additives (betaine HCl and
clinoptilolite) which support

Biomin’s mycotoxin
detection service

New broiler trial
ends 30-year debate

Biomin has introduced a new,
innovative mycotoxin detection
service for customers globally.
Spectrum Top 50 allows for the
identification of more than 50
different mycotoxins and
metabolites in finished feed and raw
materials.
“Regular testing for regulated
mycotoxins is an accepted part of an
effective mycotoxin risk management program,” Ursula Hofstetter,
Head of Global Product Management Mycotoxins at Biomin, told
International Poultry Production.
“With Spectrum Top 50, customers
will have access to a powerful new
method to uncover previously
undetected masked and emerging
mycotoxins lurking in their feed in
addition to the regulated ones. We
expect customers to benefit from a
full view of the mycotoxin situation
in their feed and the speed and
scope of Spectrum Top 50 is
unmatched in the market.”

A new trial conducted using modern
broiler genetics has confirmed that
the bioavailability of methionine
from liquid hydroxy analogue (MHAFA) products is only about 65%,
compared to DL-methionine (DLM)
products such as MetAMINO from
Evonik. This definitive finding is
consistent with the recent scientific
opinion of the European Food Safety
Authority (EFSA) and will help
producers optimise feed costs.
The study was conducted at
Schothorst Feed Research in the
Netherlands and showed that the
relative bioavailability of MH-FA and
DLM65 compared to MetAMINO
was 65% and 61% respectively.
The study included 1,920 broilers
that were fed starter (d0 to 11),
grower (d11 to 28) and finisher (d28 to
35) diets with different methionine
contents. All the bioavailability
estimates for MHA-FA were
significantly lower than 88%, which
is the active substance content.

biomin.com

evonik.com
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REDUCING hEat stREss
IN bRoIlERs
Most poultry production involves large numbers of birds (high
stocking density), living in controlled environment housing. Under
supervision of the farmer, the house provides everything the birds
need to maintain their welfare and performance, including
protection from the weather.
However, high ambient
temperatures, especially when
coupled with high humidity, can
have a major impact on
performance. Heat stress not only
causes suffering and death in the
birds, it also results in reduced or
lost production that adversely
affects profit.
Therefore, there is a need to
protect the birds so that heat
stress is minimised. An easy
solution is to supplement
ADD’AQUA® Heat Relief through
the drinking water.
HEAT STRESS
Birds are heat stressed if they
have difficulty achieving a balance
between body heat production
and body heat loss. Above the
upper critical temperature (Tc =
41˚C), birds must actively lose
heat by panting. Failing to do so
correctly, when the body
temperature rises more than 4˚C
above the Tc the birds will die.
Birds respond to increasing
temperature by lifting their wings
away from their bodies to reduce
insulation and expose any area of
skin that has no feathers; by
resting to reduce activity
generated heat; and by diverting
blood from internal organs to the
skin. They also respond by
reducing their feed intake and
increasing their water intake. The
latter has a huge impact on
performance. Hence, the best
solution is to provide cool drinking
water and supplementing an
additive to it in order to
support the animal coping
better with the increased
ambient temperature.
THE SOLUTION
A trial was conducted with
a total of 120 day-old
Cobb broiler chickens, until
28 days of age. Birds were
challenged by
increasing the ambient
temperature to induce
heat stress from day
21 until day 28. The

replicates were grouped by
treatment and arranged in sets of
four cages to allow drinking water
supplementation per cage set.
ADD’AQUA Heat Relief was
added to the drinking water at
0.5L/1000L.
Heat stressed animals
supplemented with ADD’AQUA
Heat Relief demonstrated better
numerical performances, both in
terms of feed intake and in
growth. Biomarkers for stress
were determined in the blood.
Chicken leucocyte changes in
response to stress have been a
reliable indicator.
In several studies, it has been
reported that psychological and
physical stressors result in an
altered ratio of heterophil to
lymphocyte (H/L). Moreover, H/L
ratio has been shown to be highly
heritable and a reliable index for
determining stress in poultry.
Hence this parameter has been
used over the years to select for
more heat stress resistant animals
over time.
Numerical differences were found
in H/L ratio and total lymphocyte,
thrombocyte and eosinophil
concentration due to heat stress.
Addition of ADD’AQUA Heat
Relief compensated for these
differences.
Based upon the above
mentioned results one can
easily conclude that
supplementation of ADD’AQUA
Heat Relief resulted in
increased feed intake and
growth therefore
alleviating heat stress
negative impact on
animal performance.
Moreover, physiological
changes due to heat
stress in blood plasma
parameters were all
compensated thanks to
ADD’AQUA Heat
Relief efficiency
against heat stress.

www.impextraco.com
www.add-aqua.com
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Diary
2018
Agrena

Improve feed digestibility

25-27th October
Cairo, Egypt
www.agrena.net

Eurotier

HIPRA now offers a
private area for all
its customers to
access relevant information of
their digital services in a quick
and easy way from a single place:
the Customer Portal section of
their website www.hipra.com.
From now on, HIPRA customers
will be able to view the main data
and indicators of HIPRAlink
Vaccination, HIPRAlink Diagnos
and future services in a format,
which will help them take better
decisions regarding animal health
prevention.
hipra.com

Researchers at this
year’s European
Poultry Conference in
Dubrovnik presented new data to
shed further light on the proposed
mechanism of action of xylanases,
frequently used in broiler diets to
improve feed digestibility by
degrading the arabinoxylan fraction
of dietary fibre.
Through the production of small
soluble fibre fragments, arabinoxylooligosaccharides (AXOS), xylanases
can exert a prebiotic effect in the
gastrointestinal tract of broilers.
This effect is thought to be
moderated by broiler age, due to
differences in the relative maturity
of the gut microbiome with time.
Research presented from KU
Leuven, Belgium, supported by AB
Vista, measured the impact of broiler
age on arabinoxylan digestion in the
GI tract when supplementing diets
with AXOS. Chicks supplemented
from hatching with 0.5% AXOS in a

wheat-based diet demonstrated
higher levels of arabinoxylan
solubilisation and fermentation,
compared to control birds at five
days of age.
AXOS supplementation in young
broilers was shown to stimulate
arabinoxylan degradation, speeding
up the development of a fibrefermenting microbiome in the young
broiler. This training or stimulation
effect could enable greater
functional value to be extracted
from dietary fibre in broiler feed.

Raising the bar of
premix manufacture

Annual Meeting (PSA), which was
held in San Antonio, Texas, USA.
The R&D Coordinator, Melina
Bonato, was responsible for
presenting the results of the study,
entitled Yeast cell wall
immunomodulatory and intestinal
integrity effects on broilers
challenged with Salmonella
enteritidis.
The study was conducted by
Imunova Biological Analyzes team, in
Curitiba, Paraná, Brazil, where
broilers were challenged with
Salmonella enteritidis (SE) and fed
with diets supplemented or not with
ImmunoWall, a yeast cell wall that
improves intestinal integrity and the
animal welfare; it is composed of βglucans, which modulate the
immune system and strengthen it to
fight against several diseases.
“The results showed how the early
supply of β-glucans in the diet could
help animals to have a faster
immune response since the immune
system of the younger broiler is not
fully matured. Thus, it improved
intestinal health and performance,”
Melina told delegates. Intestinal
permeability, (damage caused by SE),
the immune status (circulating
leukocytes) and the production of
specific antibodies against SE also
improved.

abvista.com

13-16th November
Hannover, Germany
www.eurotier.com

Poultry India
28-30th November
Hyderabad, India
www.poultryindia.co.in

2019
LankaLivestock
17-19th January
Colombo, Sri Lanka
www.lankalivestock.com

IPPE
12-14th February
Atlanta, GA, USA
www.ippexpo.com
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Jack Stambaugh
CTB Inc
Chief Marketing Officer
www.ctbinc.com

Francisco Eduardo Dias
Delacon
Customer Technical Service
Manager
www.delacon.com

christian jordan
Jamesway
Vice President of Sales and
Marketing
www.jamesway.com

Fernando Bellod Valle
Petersime
Sales Director for Latin America
www.petersime.com

Dr Rafael Monleon
Aviagen
Asia Pacific Business Manager
www.aviagen.com

Ricardo Communod
Norel
Commercial Director for APAC
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www.norel.com
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Premier Nutrition’s £13.1 million
investment in its new UK production
facility takes it to the forefront of
premix manufacture and will expand
their production capacity by over
50,000 tonnes/year.
Highly sensitive near infra-red (NIR)
technology is used to confirm
ingredient identity. Once in
production, Premier Nutrition’s
signature tumble-mix process
provides greater crosscontamination control than any
other system. Multiple weigh points
ensure production is stopped
automatically if a discrepancy is
detected and the latest barcode
technology allows strict monitoring
at every stage. The systems and
protocols guarantee the correct
ingredient is added in the correct
amount with absolute accuracy.
premiernutrition.co.uk

Benefits of yeast
supplementation
ICC Brazil, specialists in yeast-based
additives, presented the results of an
experiment on the immunity of
broilers at the recent Poultry Science

iccbrazil.com
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Turkey Science and
Production Conference
6-8th March
Chester, UK
www.turkeytimes.co.uk

Mycotoxins 2019
12th March
Bangkok, Thailand
www.positiveaction.co.uk

Broiler Breeder 2019
12th March
Bangkok, Thailand
www.positiveaction.co.uk

VIV Asia
13-15th March
Bangkok, Thailand
www.vivasia.nl

Fieravicola
27-29th March
Forli, Italy
www.fieravicola.com

6th Conference on Poultry
Intestinal Health
3-5th April
Rome, Italy
www.ihsig.com

